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1. GENERAL REQUIREMENTS
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1.3

1.4

1.5

Summary: This section describes general requirements to prevent or minimize the pollution of rivers,
strearas, lakes, and wetlands caused by runoff from the construction zone. Such pollution includes
sediment that may migrate off site through the action of wind, water, or traffic, as well as chemical
spills or other refuse from the site.

Contractor’s Responsibility: The Contractor shall take all measures necessary to prevent the
transport of sediment or pollutants from the project limits or into bodies of water that are intended for
protection.

Compliance with NPDES Permits: The Owner shall obtain a National Pollutant Discharge
Elimination System (NPDES) permit from Kansas Department of Health and Environment (KDHE),
as required by the KDHE General Permit for Stormwater Runoff from Construction Activities.
Owners of construction activities which disturb a cumulative total of one (1.0) or more acres or that
are part of a larger common plan of development or sale which will disturb a cumulative total of one or
more acres are required to obtain a NPDES permit.

The Owner shall provide the Contractor with a Stormwater Pollution Prevention Plan (SWPPP) which
has been prepared under the direction of a Qualified Person, as defined in Sec. 28-196 of City
Ordinance 09-06. The Contractor shall comply with all requirements of such permits and the SWPPP,
and shall enforce compliance with such requirements by all Subcontractors. The Contractor and all
Subcontractors shall certify in writing on the forms required by the permit that they understand and
will comply with such permits.

Projects Not Requiring a Permit: If neither NPDES permit nor other local water pollution control
permits are required for a project, the City may waive certain documentation and record-keeping
provisions of this specification. The Contractor is required to install such measures for erosion and
pollution control as may be called for in the plan or required by the City.

Stormwater Pollution Prevention Plan (SWPPP): The Stormwater Pollution Prevention Plan
(SWPPP) outlines methods and controls to be used to prevent stormwater pollution from the
construction activities.

The SWPPP consists of the following elements:

a) Title Page — Project Name, Location, Prepared By, Prepared For, Date, etc.

b) Overview of Project

¢) Construction Site description — Nature of Activity, Sequence of Construction Activities, Area
of Disturbance, Proposed Runoff Coefficients for Site, Existing Soil & Stormwater Drainage
Information, Site Map (drainage patterns, approximate slopes, areas of soil disturbance,
controls, surface waters, stormwater discharge locations), Name of Receiving Stream

d) Best management Practices (BMPs) — Erosion & Sediment Control BMPs (stabilization and
structural), Stormwater Management Controls (stormwater pollution controls, erosion controls),
Others Controls (waste, excess concrete & wash water, hazardous materials, sanitary waste),
Timing of Control Measures & Removal, Additional State or Local Requirements

e) Inventory of Materials & Substances to be On-Site during Construction (soil, rock/crushed
concrete, paint, concrete, lime, fly ash, fertilizers, solvents toxicants, etc.)

f) Inspection & Maintenance Procedures — Maintenance, Inspection Frequency, Inspection
Procedures, Procedures for Non-Compliance.

g) Non-Storm Water Discharge — Water line flushing, pavement washing, etc.

h) Description of any Permanent Stormwater Management Features

i) Owner, Contractor, and Subcontractors Certifications

) SWPPP Certification

k) NPDES permit documentation (NOI from KDHE)

1) Inspection and maintenance forms
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1.6

1.7

1.8

1.9

m) Applicable Plan Drawings and Specifications

All elements of the project bid documents relating to erosion and pollution control are considered part
of the SWPPP, either by direct inclusion or by reference, including plan sheets, specifications, special
provisions, quantity tabulations, bid sheets, and contract documents. A copy of all NPDES and other
water pollution related permits and permit applications are also part of the SWPPP. This specification
is an integral part of the SWPPP.

Contractor Amendments to the SWPPP: Prior to beginning work, the Contractor shall review the
SWPPP in detail and provide the Engineer with written recommendations for amendments to improve
the effectiveness of the SWPPP or to bring it into better alignment with the Contractor’s intended
method of operations. The Contractor shall also advise the Engineer of any omissions or deficiencies
they find in the SWPPP. During the progress of the job, the Contractor shall continue to monitor the
effectiveness and performance of the control measures used and propose additional amendments as
needed. No amendment shall be incorporated unless approved by the Engineer, and a log of such
amendments shall be made by the Contractor. A copy of the SWPPP and all amendments shall be
retained by the Contractor onsite and ready for inspection without notice.

Contractor Schedule: The Contractor shall provide the Engineer with a detailed schedule of work
prior to beginning, which shall include information on timing, duration, and sequencing of erosion and
sediment control measures and construction phasing. Once approved, such schedule shall become a
part of the SWPPP, and changes to the schedule shall require amendment to the SWPPP.

Alternate Methods or Materials: The Contractor may propose alternative methods or materials for
any of the specific erosion and sediment controls given in the SWPPP, provided that such methods
provide equal or improved measures of control, as determined by the Engineer. If agreed to by the
Contractor and Engineer, such alternates may be paid for at the contract unit price and quantity of the
items being replaced. If such modification is not acceptable to either Contractor or Engineer, the
alternate methods or materials shall be handled in accordance with the applicable provision of the
Contract for changes in work or extra work.

Superintendent Training Required: The Contractor’s resident superintendent shall have no less
than 8 hours of formal training on erosion and sediment control within the last 24 months. Such
training shall include the principles of erosion and sediment control, technical information on typical
and/or innovative controls, and the contents of these specifications and related Standard Drawings and
Design Criteria. The training must be taught by a professional engineer or other professional
considered qualified by applicable regulatory agencies to prepare a SWPPP. Documentation of training
shall be submitted to the Engineer upon request, prior to beginning work.

1.10 Duration of Contracter’s Responsibility: The Contractor is responsible for water pollution control

and permit compliance from the issuance of Notice to Proceed until final completion of the work and
during any subsequent maintenance bond period. The Contractor will be released from responsibility
for erosion and sediment control for any portion of the job for which a Notice of Termination has been
submitted and accepted by the local permit authority, provided that the Contractor does not
subsequently do work in such areas that create new disturbances. The notice of termination will not be
submitted by the Owner until all permit requirements are met, which includes the requirement that
final stabilization be achieved. Vegetation must have a density of at least 75% of the density of the
undisturbed areas of the site.

Installation of Controls: The Contractor shall obey all requirements for chemical and waste controls
specified in Subsection 2 of this Section. Contractor shall provide all specific erosion and sediment
controls required by the SWPPP in accordance with the requirements of Subsection 3 and 4. If the
SWPPP calls out items or controls not included in this specification, refer to the project special
provisions and plans for requirements. Confrols must be installed prior to or during the construction
phase during which they are needed, not as a restoration or post-construction item.
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1.12 Maintenance: The Contractor shall maintain the integrity of the temporary erosion and sediment
control devices as long as they are in place and necessary. Devices not functioning properly shall be
corrected or replaced. Accumulated sediments shall be removed promptly as detailed in Subsection 4.

1.13 Removal: Control measures shall be completely removed from the site when they are no longer
needed, unless they are approved by the Engineer to remain in place for permanent stabilization or
biodegradation (i.e. erosion control blankets).

1.14 Inspections: The Contractor shall inspect the construction site within twenty-four hours of a storm
with precipitation of 0.25 inches or greater. In addition, regular inspections shall be made at least once
every fourteen (14) days during active phases of construction, and no less than once per month during
all other times. All installed practices shall be checked for proper installation, operation, and
maintenance. Locations where stormwater runoff leaves the site shall be inspected for evidence of
erosion or sediment deposition. Deficiencies shall be noted in a report and corrected within seven
calendar days of the inspection.

A report of each inspection shall be made and contain the following minimum information: inspector’s
name, date of inspection, effectiveness of the practices, actions taken or necessary to correct
deficiencies, and listing of areas where construction operations have permanently or temporarily
stopped. The inspection report shall be signed by the Superintendent or their designee. Site inspection
reports shall be maintained onsite with the SWPPP.

{.15 Records: The Contractor shall maintain all permit required records during the job and shall transmit
all necessary records to the Engineer at the completion of the work, including all Contractor and
Subcontractor certifications, site inspection records, and other records requested by the Engineer.

1.16 Site Access for Inspections: The Contractor shall allow authorized personnel with proper credentials
from jurisdictional federal, state, or local agencies, to enter the construction site to obtain samples of
discharge water, to inspect and copy required records, and to inspect installed practices or equipment.

1.17 Maximum Areas of Disturbance at One Time: The surface area of erodible earth exposed shall be
limited to the Contractor’s capability and progress in keeping with the approved schedule. Existing
vegetation will be preserved or retained as long as practical and the time period for soil areas to be
without permanent surface or vegetative cover shall be minimized. The maximum surface area of
erodible earth exposed at one time will not exceed ten (10) acres unless approved in writing by the
Engineer or otherwise provided for in the plans. The Contractor shall pay close attention to the grading
and disturbance limits indicated on the plan or authorized by the Engineer.

1.18 Measures Where Construction has Ceased: Soil stabilizing erosion control practices as detailed in
Subsection 3 shall be implemented within 14 calendar days after construction activities have
temporatily or permanently ceased on any portion of the site. Exceptions to this requirement are as
follows: (a) If implementation of erosion controls is precluded by snow cover, such measures shall be
taken as soon as practical after snowmelt, or (b) a waiver to this requirement is justified and approved
by the Engineer in writing, in which case sediment controls detailed in Subsection 4 must be
maintained and a specific deadline for installing erosion controls be established.

1.19 Duration Limits for Select Activities: For certain items of work, the plans or standard sequences
may contain specific time limits for the maximum duration of exposure, typically stated as “Item A
construction shall have a maximum exposure time of X days.” Where such limits are specified, the
time will be measured from the date in which stabilized ground cover is first disturbed in the work area
until the date that permanent or temporary stabilization is applied. At the Contractor’s request, the
count of days may be suspended for any interim period during which temporary stabilization is in
place and adequately maintained. Contractor shall be responsible for documenting the elapsed time on
all such work, typically by noting the elapsed time in their inspection logs, taking time-stamped
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photographs, and/or by marking the area with a wooden stake documenting beginning and ending
dates. The Engineer may grant extensions of time requested by the Contractor when justified.

1.20 Construction near Rivers, Streams, and Water Bodies: Construction operations in or near rivers,

streams, and other water impoundments will be restricted to those areas essential for construction.
Unless otherwise provided for in the plans, a minimum 50 feet buffer of undisturbed vegetation will be
maintained between construction operations and defined drainage courses. Where such buffers are not
provided, work will not be initiated until all materials and equipment necessary to complete the work
are on site and such operations will be completed as quickly as possible once the work has begun.
When no longer required, all falsework, pilings, temporary crossings, and other obstructions will be
promptly removed. Contractor shall not cross live streams with equipment but shall use temporary
stream crossing as detailed in the plans.

Culverts: Ditches and Storm Sewers. Construction of major elements of the proposed storm sewer or
other drainage systems shall be coordinated to minimize the duration of time over which stormwater
would run through temporary, erodible channels. Unless otherwise indicated on the plans, construction
of the major elements of the system shall be among the first activities on the project. Once begun,
construction will proceed expeditiously to completion, including placement of all final headwalls, end
structures, rock/crushed concrete and other end treatments. Temporary or permanent ditches which are
graded on the project shall either be stabilized or have temporary sediment controls installed within
seven (7) days of their grading.
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2.4
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2.9

CHEMICAL AND WASTE CONTROLS

Summary: This section describes specific requirements to control non-sediment related pollutant
discharges from chemicals and wastes from the site, including requirements for chemical handling,
spill prevention, spill response, and waste disposal.

Solid, Liquid, and Hazardous Wastes: All trash shall be placed in dumpsters or trash barrels
provided by the Contractor and accumulated trash shall be hauled offsite and properly disposed.
Floating debris found in any water body on or immediately adjacent to construction shall be removed
immediately, regardless of source. Hazardous wastes shall be stored, transported offsite, and disposed
of properly.

Sanitary Wastes: Sanitary facilities must be made available and their use enforced by the Contractor.

Leak Prevention: All equipment used onsite shall be free of leaks, receive regular preventative
maintenance, and be inspected daily to reduce chance of leakage. No fueling, servicing, maintenance,
or repair of equipment shall be done within 50 feet of a street drainage-way, lake, storm sewer inlet or
other water body. Onsite fuel tanks shall be in good condition, free of leaks or drips, painted brightly
for visibility, monitored daily and shall sit within a secondary containment tank or earthen berm.

Concrete Washout: Concrete wash or rinse water from concrete mixing equipment, tools and/or
ready-mix trucks, tools, etc, may not be discharged into or be allowed to run directly into any existing
water body, storm inlet, alley or street. One or more locations for concrete wash out shall be
designated on site, such that discharges during concrete washout will be contained in a small area
where waste concrete can solidify in place and excess water can evaporate.

Chemical Handling and Storage: Chemicals or materials capable of causing pollution may only be
stored onsite in their original container. Materials stored outside must be in closed and sealed water-
proof containers and located outside of drainage ways or areas subject to flooding. Manufacturer’s data
regarding proper use and storage, potential impacts to the environment if released, spill response, and
federally-defined reportable quantities for spill reporting shall be maintained by the field
superintendent onsite at all times. Locks and other means to prevent or reduce vandalism shall be used.

Herbicides, Pesticides and Fertilizers: Herbicides, pesticides and fertilizers used as part of the work
shall be applied in accordance with manufacturer recommendations. Direct spray into water bodies is
prohibited. Such chemicals shall not be used if rain is forecast within 24 hours, unless they’re
approved for wet weather application.

Spill Clean-up and Management: If safe, Contractor shall immediately stop and contain spills or
leaks with an appropriate device, earthen berm, sawdust, sand, kitty litter, rags or other absorbents.
Manufacturer recommendations shall be followed. Leaks from broken hoses shall be immediately
contained with hose clamps, plugs, or drained into leak-proof containers. Contractor shall have tools,
equipment, and supplies necessary for spill response onsite and ready for immediate use at all times.
Contractor personnel shall be trained to properly respond to a leak or spill. All spills shall be cleaned
up and disposed of in accordance with applicable federal, state, and local regulations. Local hazardous
materials response units shall be called if assistance stopping or containing spills or leaks is needed.

Spill Reporting:  All spills in excess of reportable quantities shall be reported to the appropriate
federal, state, and local agencies within 24 hours of their occurrence. The Contractor shall maintain a
listing of all such agencies onsite within the SWPPP and in easy reference for onsite personnel. Spills
that pose an immediate threat to public safety or contamination of a water body shall be reported
immediately to designated first response authorities.
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EROSION CONTROLS

Referenced Standards: The following standards are referenced in this section. The latest version of
these standards shall be used.

City of Emporia, Standard Drawings and Design Guidelines for Construction Site Erosion and
Sediment Control Best Management Practices.

Texas Department of Transportation (TxDOT):

Approved Products List (APL) for Erosion Control. Based on testing and standards cited in the report
“TxDOT / TTI Hydraulics, Sedimentation and Erosion Control Laboratory: Field Performance Testing
of Selected Erosion Control Products”. List available by writing the Texas Department of
Transportation, Maintenance Division, Vegetation Management Section, 125 East 11™ Street, Austin
TX 78701-2483 or by download from: http://www.dot.state,{x.us/services/maintenance/erosion_control.htm

Summary: This section describes specific requirements for installation and maintenance of temporary
measures to stabilize onsite soils and prevent erosion during construction.

Materials: Materials used for erosion controls shall meet the requirements of the following
Subsections. Unless otherwise specified herein, the Contractor shall submit, for each material used, a
certification prepared by the manufacturer which states that the materials meets all the requirements of
this specification. The manufacturer must also provide supporting documentation and testing results to
validate this certification, if requested by the Engineer. Manufacturer’s instructions for installation of
materials (when applicable) will be available onsite whenever work is occurring and a copy shall be
submitted to the Engineer upon request.

Permanent Seeding and Sedding: Final stabilization with vegetation by either permanent seeding or
sodding is the most effective form of erosion control and should be achieved as early in the
construction process as possible.

A. Construction Requirements:  Contractor shall schedule work so that permanent seeding is
conducted as early as practical in the construction process. Multiple mobilizations of seeding or
sodding operations will be appropriate on most construction sites. Seed and equipment shall meet
all requirements of the City.

B. Seed mixes are listed below. Actual weight of seed shall be adjusted for purity and germination rate
to provide the minimum weight of pure, live seed (PLS) listed.

Bermuda ..o, 25 lbs/acre
Buffalo....coooviiiiieee 65 1bs/acre
FESCUE ..oooiiiiiiiieiiiee e 32 Ibs/acre
Fertilizer (16-20-0) ..o 200 Ibs/acre
Fertilizer (10-20-10) ..ooovenne 200 lbs/acre
Mulching

C. Sodding types are listed below.
Bermuda, Buffalo, Fescue

D. Mulch used for permanent seeding shall meet the same requirements as “Mulch Cover” in
Subsection 3.5. Mulch is required unless erosion control blankets are being used instead.

E. Out-of-Season Special Provision: The Engineer may require permanent seeding to be conducted
outside of the allowed season. The Contractor may request approval to conduct permanent seeding
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outside of the allowed season. The Contractor shall be responsible for the establishment of a
vigorous and healthy seed or sod cover.

F. Maintenance: Mulch shall be replaced or repaired as needed during germination and early growth.
Bare spots shall be patched, by hand seeding if necessary. Vehicle and personnel traffic shall be
minimized in areas seeded.

3.4 Temporary Seeding: Interim stabilization with annual vegetation to provide temporary cover to
minimize erosion. This item only covers seeding installed by conventional drilling.

A. Materials: Seed shall meet all requirements of the City.
Fertilizer is not required.

Mulch used for temporary seeding shall meet the same requirements as “mulch cover” in
Subsection 3.5. Mulch is required unless erosion control blankets are being used instead.

Seed mixes are listed below. Actual weight of seed shall be adjusted for purity and germination
rate to provide the minimum weight of pure, live seed (PLS) listed.

1. Type T-1 Seed: This mixture will be used when temporary seeding is completed
between February 1 and April 30, or between August 15 and October 31. The seed
mixture and rate shall be as follows:

Premium Kansas blend Fescue @ 2.5 Ibs PLS* per 1,000 square feet, or Ryegrass
(Annual) @ 2.5 1bs PLS* per 1,000 square feet

o

Type T-2 Seed: This mixture will normally be used when temporary seeding
requires heat tolerance and when seeding is completed between April 30 and
August 15. The seed mixture and rate shall be as follows:

Millet @ 2 Ibs PLS* per 1,000 square feet.

(-3 Seed: This mixture will normally be used when temporary seeding
requires cold tolerance and when seeding is completed between October 31 and
February 1. The seed mixture and rate shall be as follows:

W
g
?w
-
G
W
&
¢
=

Winter Wheat @ 3 1bs PLS* per 1,000 square feet
*PLS — Pure Live Seed

B. Construction Requirements: Preparation, planting and all other construction requirements shall
meet all requirements of the City. For this item, seeding shall be drilled (for Hydraulic application
method, see Subsection 3.6). Prior to application, the soil shall be tilled to a depth of at least 2
inches and smoothed to eliminate gullies, depressions, or large clods. Roller compaction of the
seedbed is not required. Within 24 hours of seeding, mulch or erosion control blankets shall be
applied. When mulch is used, it shall be applied in accordance with the same requirements given
for “Mulch Cover” in Subsection 3.5. When erosion control blankets are used, they shall be
installed in accordance with the requirements of Subsection 3.8. The Contractor shall initially
water all areas of temporary seeding at least one-quarter inch as soon as the mulch is laid.
Additional watering may be necessary for plant germination and adequate growth to provide
cover. Contractor shall schedule work so as to provide temporary seeding as early as practical in
the construction process. Contractor shall maintain a readiness to perform temporary seeding
frequently during the progress of the project. No more than 7 calendar days may elapse between
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C.

the Engineer’s request for temporary seeding and its application. Multiple mobilizations to seed
areas as construction progresses shall be expected.

Maintenance: Mulch shall be replaced or repaired as needed during germination and early growth.
Bare spots shall be patched, by hand seeding if necessary. Vehicle and personnel traffic shall be
minimized in areas seeded.

3.5 Mulch Cover: Mulch applied without seeding to protect the soil surface from raindrop impact and
reduce wind erosion and dust. Mulch Cover (without seed) is generally used when ground cover is
required and temporary or permanent seeding is not feasible.

A,

O

Materials: Mulch shall be vegetative type only, consisting of cereal straw from stalks of oats,
rye, wheat, barley or prairie hay and shall be free of prohibited and noxious weed seeds.

Construction: Prior to applying mulch, the soil shall be tilled to a depth of 2 inches to eliminate
hard crust and allow rainwater intercepted by mulch to infiltrate the soil. The surface will be
smoothed to eliminate gullies, depressions, or large clods.

Mulch shall be applied at the rate of 1.5 tons/acre (3,000 Ibs/acre) and be anchored into the soil a
minimum depth of 3 inches by use of a heavy disc harrow, set nearly straight, or a similar
approved tool. Discs of the anchoring tool shall be set approximately 9 inches apart. Anchoring
shall be accomplished by not more than two passes of the tool. If approved by the Engineer, a
tackifier may be applied to the mulch to anchor it instead of using the disc harrow.

Maintenance: Mulch cover shall be replaced or repaired as needed. Bare spots shall be filled in,
by hand if necessary. Vehicle and personnel traffic shall be minimized in areas mulched.

Hydrocover (Standard): Hydraulic application of a standardized mixture of fiber mulch, tackifier,
and temporary seed to provide temporary cover.

A

. Materials:

1. Celulose Fiber Mulch: Shall be on the Approved Products for Erosion Control by TxDOT.
All fibers used shall correspond to the prequalified list for the appropriate soil type. Dry
weight shall be based on “air-dry weight” that does not contain more than 10% moisture.
The manufacturer’s packaging shall indicate air-dry weight for each package of mulch. The
fibers shall be colored green with a non-toxic dye.

o

Tackifier: Shall be food-grade hydrolyzed guar gum powder. It shall be mixed with the
cellulose fibers based on the manufacturer’s recommendations, but in no case at a proportion
less than 3% of the dry weight of the cellulose fiber mulch.

3. Water: Shall be clean, potable water mixed at a rate suitable for the equipment being used,
typically 100 gallons per every 30 to 50 pounds dry weight of cellulose fiber.

4. Seed: Shall be Type T-1 or T-2 seed as specified in Section 3.4. Seed shall be mixed to
provide no less than the seeding rate provided.

N

Fertilizer: Not required.

6. Equipment: The hydrocover operation shall be accomplished with hydraulic sprayers
suitable for mixing, spreading and projecting the mixture.

Construction Requirements: The cellulose fiber mulch shall be added to the hydraulic seeder
after proportionate amounts of seed, tackifier, and water have been mixed. These ingredients
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3.7

3.8

shall be mixed to form a slurry and applied at the rate indicated above. It shall be applied to
make a uniform coverage of the soil surface. Prior to application, the soil shall be tilled to a
depth of at least 2 inches and smoothed to eliminate gullies, depressions, or large clods.

Hydrocover shall be applied at a rate of 2,000 pounds dry weight of cellulose fiber per acre (0.41
pounds per square yard), unless otherwise specified by the Engineer. Once applied, the area shall
be allowed to dry and vehicle and personnel traffic shall be kept off the stabilized area. Water
shall be applied as needed for seed germination and plant growth.

Contractor shall maintain a readiness to provide hydrocover frequently during the progress of the
project. No more than 7 calendar days may elapse between the Engineer’s request for
hydrocover and its application. Multiple mobilizations of hydrocover operations should be
expected.

Maintenance: Areas which are disturbed by construction shall be patched with additional
application of slurry at the next available mobilization of equipment at no additional cost. Small
areas of poor coverage may be stabilized through erosion control blankets, mulch for cover,
straw wattle protection or other measures, at no additional cost.

Hydrocover (Specialty Mix): Hydraulic application of specialized mixtures of fiber mulch,
tackifiers, seed and other additives to provide temporary cover.

A,

Materials: When specialty mixtures are used, the particular mix design and ingredient
requirements shall be given in the plans or special provisions. Such specialty mixtures may
include additives for improved seed germination, mixtures of special polymer tackifiers and
heavier rates of cellulose fiber to produce a more continuous cover (i.e. “Bonded Fiber Matrix”),
or mixtures that contain polacylamides that chemically stabilize the underlying soils (ie.
“Stabilized Fiber Matrix”). Seed, additives and equipment shall conform to the requirements of
standard hydrocover, as well as any additional requirements specified in the plans, special
provisions or by the manufacturer of the specialty mix.

Construction and Maintenance Requirements: All construction and maintenance requirements
shall be the same as for standard hydrocover, except as modified by the plans or the
manufacturer’s recommendation for the specialty mix.

Krosion Control Blanket: Blankets or mats of natural, synthetic, or composite materials that can be
rolled onto bare earth and anchored in place to provide temporary or permanent cover and/or to
stabilize bare earth or channels subject to overland or concentrated surface flow.

Al

Materials: Erosion control blankets of the class and type specified in the contract shall be on the
Approved Products List for Erosion Control by TxDOT. Blankets are categorized by expected
use and application, as follows:

1. Class 1: For use as Cover and Slope Protection from overland Flow:
Type A: On slopes 1:3 or flatter with clay soils.
Type B: On slopes 1:3 or flatter with sandy soils.
Type C: On slopes steeper than 1:3 with clay soils.
Type D: On slopes steeper than 1:3 with sandy soils.

0

Class 2: For use as Flexible Channel Liner under concentrated flow:
Type B: For shear stresses below 2 1b/sq. ft.

Type F: For shear stresses below 4 1b/sq. ft.

Type G: For shear stresses below 6 1bs/sq. ft.

Type H: For shear stresses below 8 1b/sq. ft.
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3.9

3.10

Type I: For shear stresses below 10 1b/sq. ft.
Type J: For shear stresses below 12 1b/sq. ft.

Only 100% synthetic materials are allowed for Type H, I, or J blankets

B. Construction Requirements: The Contractor shall install erosion control blankets in the
locations shown in the plans or as directed by the Engineer. Soil or seedbed preparation must be
complete prior to the placement of blankets. Blankets shall be installed in a directional manner,
anchored, lapped, and stapled as recommended by the manufacturer.

C. Maintenance: Areas of torn or degraded blanket shall be repaired or replaced, unless such
degradation is within the accepted tolerances for temporary blankets. Edges or seams which are
loose or frayed shall be secured with additional staples. Bare patches of vegetation shall be
reseeded.

Surface Roughening: At the end of every working day, the sloped face of any new excavation or
embankment shall be roughened by operating tracked machinery up and down the slope to leave
horizontal depressions in the slope face. As few passes of the machinery as possible should be made
to minimize compaction. At no time shall slopes be bladed or scraped to produce a smooth hard
surface.

Any rough graded slope that is not yet ready for seeding or other treatment and which will not be
disturbed by ongoing construction for a period of 7 days or more shall be roughened by grooving it
with a disc, tiller, spring harrow or other suitable implement. Such grooves shall be located traverse
to the slope face and shall not be less than 3 inches deep nor spaced more than 15 inches apart. The
requirement to roughen slopes by tracking or grooving shall apply to all slopes steeper than 6:1
horizontal to vertical.

Dust Control: Contractor shall take effective measures to prevent blowing dust. Adequate moisture
content shall be maintained in all exposed soils by application of water or, in areas to be
subsequently paved, by application of asphalt emulsion. When dust produced by operations such as
sand blasting, grinding and sawing of concrete or masonry will create a public nuisance, contractor
shall perform work under water spray or utilize any alternate construction method.
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4, SEDIMENT CONTROLS AND DIVERSIONS:

Referenced Standards: The following standards are referenced directly in this section. The latest version
of these standards shall be used.

4.1

4.2

43

4.4

AASHTO
M 288 Geotextile Specification for Highway Applications

City of Emporia Standard Drawings and Design Guidelines for Construction Site Erosion and
Sediment Control Best Management Practices.

ASTM

D 3786 — Test Method for Hydraulic Bursting Strength of Textile Fabrics — Diaphragm Bursting
Strength Tester Method

D 4355 — Test Method for Deterioration of Geotextiles by Exposure to Light, Moisture and Heat in a
Xenon Arc Type Apparatus

Summary: This section describes specific requirements for installation and maintenance of temporary
measures to detain, filter, or cause settlement of sediment from runoff, as well as measures used to
teraporarily direct or divert runoff onsite or at the site perimeter.

Materials: Materials used for sediment controls and diversions shall meet the requirements of the
following Subsections. Unless otherwise specified herein, the Contractor shall submit a certification
prepared by the manufacturer for each material used which states that the materials meet all the
requirements of this specification. The manufacturer must also provide supporting documentation and
testing results to validate this certification, if requested by the Engineer. Manufacturer’s instructions
for installation of materials (when applicable) will be available onsite whenever work is occurring and
a copy shall be submitted to the Engineer upon request.

Sediment Removal and Disposal: Removal of accumulated, settled sediment from behind barriers,
traps, or within basins.

Construction Requirements: Accumulated sediment shall be removed when it exceeds the volumes
specified for any particular measure or when ordered by the Engineer. Sediments removed shall be
mixed with other onsite materials and incorporated into project fills, spread loosely across the site, or
hauled offsite as necessary. Sediments may not form an identifiable layer or seam in any fill.
Sediments hauled offsite shall be dewatered first or hauled in a water tight truck. Sediments shall be
located and compacted in a way which minimizes the likelihood of being re-suspended in future
rainfalls. Removal shall be by machine or hand work, whichever is most feasible.

Sediment Fence: A temporary barrier of synthetic fabric embedded in the ground and supported by
posts and in some cases wire fencing, used to divert water or to maintain a trap for settlement.

A. Materials:

1. Geotextile Fabric: Shall meet the requirements of AASHTO M 288, which include
requirements for elongation, grab strength, permittivity, apparent opening size, and ultraviolet
stability. The geotextile supplied shall meet the quality requirements given in AASHTO M 288
for the geotextile specified in plan drawings.

2. Posts: Posts shall be wood with a 1 2 nominal dimension or shall be steel posts of U, T, L, or

C shape, weighing 1.33 Ibs. per foot minimum. Only steel posts may be used on wire-supported
fence. Fence pre-fabricated with posts is not allowed due to difficulty of proper installation.
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3. Wire Reinforcement: When used, shall be woven-wire fencing with a minimum wire gage
between 9 and 14 and a maximum mesh spacing of 6 inches in all directions.

B. Construction Requirements: Install fence as shown on the Standard Drawing. Installation shall
either be by standard trench or through the use of a specialized machine capable of inserting the
fence securely into the ground with a slicing method and firmly compacting the slice closed. The
slicing-machine method is preferred for all locations where the machine can reasonably be used.
Sediment fence must be firmly anchored to the ground, well compacted, free of rips and tears, and
standing securely upright. Joints in Sediment fence must overlap to prevent leakage. Existing trees
shall not be used as stakes, and trenches for Sediment fence shall avoid damaging the root zone of
trees to be saved. Provide wire support for fence when specified on the plans or by the Engineer.
Wire support is generally used when controlling large areas or to discourage accidental damage by
vehicles.

Sediment fence shall be located generally as shown in the plans, but adjusted to conform to the
actual contours and based on the usage, as follows:

1. When used to capture overland flow, install along the contour to provide maximum storage
volume without overtopping, with ends turning to run up-slope a short distance to prevent
bypassing. Additional volume may be created by excavating depressions on the upstream side of
the fence.

2. When used for ditch checks, extend the ends up the side slope of ditch sufficiently to prevent
bypass around the end posts.

3. When used to divert and direct water, install to create a smoothly descending flow line.

4. When used at the toe of an embankment, offset Sediment fence by several feet to provide
Sediment storage capacity.

5. When used as perimeter control of a site or stockpile, loose fill or stockpiled earth shall not be
placed or allowed to fall directly against the Sediment fence. Sediment fence shall not support a
stockpile.

C. Maintenance: Remove Sediment deposits when they exceed one-third the height of the fence.
Replace all broken, ripped, degraded, or damaged sections of fence immediately with new fencing,
including adequate overlap at ends to prevent leakage.

4.5 Roek or Crushed Concrete Barriers: Small temporary rock or crushed concrete dams used to form
sediment traps or used as ditch checks in ditches with large flows. Barriers may also be used to redirect
water when other measures are not sufficient.

A. Materials: Rock or Crushed Concrete shall be clean and free of deleterious substances, including
earth, chert, cracks, seams, soapstone, sale or other easily disintegrated materials. Rock or Crushed
Concrete shall come from a primary run and be screened to remove the easily separated fines. It
shall meet the gradation requirements below for the nominal size specified.

1. 2-inch Rock or Crushed Concrete: A majority of the particles larger than 1.5 inches in diameter
and none larger than 3 inches. Total Rock or Crushed Concrete and fines smaller than one-half
inch shall not exceed 2% by weight.

2. 4-inch Rock or Crushed Concrete: A majority of the particles larger than 4 inches in diameter
and none larger than 6 inches. Total Rock or Crushed Concrete and fines smaller than 1 inch
shall not exceed 2% by weight.
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3.

5

6-inch Rock or Crushed Concrete: A majority of the particles larger than 6 inches in diameter
and none larger than 9 inches. Total Rock or Crushed Concrete and fines smaller than [ inch
shall not exceed 2% by weight.

12-inch Rock or Crushed Concrete: A majority of the particles larger than 12 inches in diameter
and none larger than 18 inches. Total Rock or crushed Concrete and fines smaller than 1 inch
shall not exceed 2% by weight.

. The Engineer may approve modifications to these gradations to accommodate readily available

stockpiles from local quarries.

B. Construction Requirements: Rock or Crushed Concrete barriers shall be placed as shown on the
plans or Standard Details. When shown, depressions shall be excavated on the upstream side of the
barriers to increase available storage volume and create a sediment trap. All rock or crushed
concrete shall be removed from the site at the completion of work, unless suitable onsite disposal is
authorized by the Engineer.

C. Maintenance: Remove Sediment when it accumulates one-half the height of the barrier. Reshape or
replace the rock or crushed concrete where settlements or isolated breaches occur.

4.6 Open-Flow Ditch Check: A-frame ditch-checks with an open weave that allows significant flow
through while lowering velocities sufficiently to cause settlement.

A. Materials:

1.

L

Frame: Structure made of strands of high-density polyethylene woven to produce rectangular
openings. Frames made of metal or other plastics having equivalent strength and durability may
be used. Opening sizes may vary across the frame, with generally smaller openings clustered at
the bottom to screen materials and larger openings at the top to facilitate overflow. Openings
shall comprise a minimum of 35% of the cross sectional area of the frame. Frames shall be
fabricated in triangular “A-frame” shape with a flange at both ends on the bottom to facilitate
anchoring into the soil.

. Anchors: As recommended by the manufacturer.

Erosion Control Blanket: Shall be Class 2, Type F as specified in Subsection 3.8, unless an
alternate type is indicated on the plans.

B. Construction Requirements: Prepare channel or ditch by forming the shape and grade and
compacting the subgrade. Apply any soil additives, fertilizer, seed, or erosion control blankets as
required before installing ditch check. Install ditch check and underlying erosion control blanket as
shown in the Standard Drawing.

. Maintenance: Remove Sediment when it accumulates one-half the height of the ditch check. If

units are damaged or dislodged during the sediment removal process, repair and re-establish
continuity.

4.7 Straw Wattle: Circular tubes of netting filled with straw fibers and used as a small height barrier for
diversion of water or settlement.

A. Materials: Wattles shall consist of a rice or wheat straw fibers as filler within a containment
netting. Filler shall be certified as weed free in accordance with state standards. Fibers must have
an average length greater than 3 inches. Containment netting shall be high-density polyethylene
and ethyl vinyl acetate and shall contain ultraviolet inhibiters. The strand thickness shall be no less
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4.8

4.9

than 0,030 inches, the knot thickness no less than 0.055 inches and the netting weight no less than
0.35 ounces per foot. The entire wattle unit shall be sufficiently durable to withstand weather,
construction, and installation conditions for no less than 3 months, including multiple movements
and reinstallations. Wattles shall have a 9-inch diameter (1-inch tolerance) and a minimum unit
weight of 1.4 Ibs/ft. Wood or steel posts of sufficient strength withstand installation and weather
shall be used for anchoring.

. Construction Requirements: Wattles shall be located as shown on the plans or as directed by the

Engineer. Individual units shall be installed in accordance with manufacturer’s recommendations
and the Standard Drawings. Units shall be laid end to end and abutted firmly or overlapped against
the next consecutive unit.

Maintenance: Remove Sediment when it accumulates to one-half the height of the wattle. Repair

torn, ripped, or degraded segments. Avoid driving over wattles and repair any segments damaged
by vehicles. Correct shifts in wattle alignment. Repair rills or gullies upslope of the wattle and any
undercutting that may occur. Units that do not satisty the durability requirement shall be replaced
at no extra cost.

Foam Dike: Foam strips wrapped in geotextile fabric and used as a small height barrier for diversion
of water or settlement.

A.

C.

Materials: Foam dikes shall have an inner material of plastic foam with an outer covering of
geotextile fabric fitted snugly. Plastic shall be urethane or other material approved by the Engineer
and shall be durable, weather resistant, and flexible. The foam core shall have a triangular or
rectangular cross section that is stable when placed, and shall provide for a minimum of 77 height
barrier height above grade. Geotextile shall meet the same requirements as given for Sediment
fence in this specification. The geotextile shall have flaps that extend a minimum of 3 feet beyond
the base of the inner material in each transverse direction. The entire foam dike unit shall be
sufficiently durable to withstand weather, construction, and installation conditions for no less than
3 months. The foam dike shall be anchored by staples.

. Construction Requirements: Foam dike units shall be located as shown on the plans or directed by

the Engineer. Units shall be installed in accordance with manufacturer’s recommendations and the
Standard Drawings. Units shall be laid end to end and abutted firmly to the next consecutive unit.

Maintenance: Remove Sediment when it accumulates one-half the height of the foam dike. Repair
torn, ripped, or degraded segments. Avoid driving over foam dikes and repair any segments
damaged by vehicles. Units that do not satisfy the durability requirement shall be replaced at no
extira cost.

Gravel Bags: Small gravel-filled durable bags that are placed, stacked, or piled to form temporary
diversions, barriers, or ditch checks.

A. Materials: Bags shall be woven polypropylene, polyethylene, or polyamide fabric or burlap

B.

having a minimum unit weight of 4 ounces per square yard. The Mullen burst strength shall
exceed 300 psi per ASTM D3786 and shall have ultraviolet stability exceeding 70% per ASTM
D4355. Bags shall be filled with clean, coarse gravel with a minimum of 20% by weight of No. 4
sieve particle size and be securely sealed. Bags may be of any size suitable for hand placement and
carrying. A typical bag size is 18-inches long, 12-inches wide, and 3- inches thick with a weight of
30-35 pounds when loosely filled.

Construction Requirements: Bags shall be placed tightly together with no gaps between individual
bags or adjacent curbs, walls or other surfaces against which they are placed.
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4.10

4.12

C. Maintenance: Sediment that is stopped by and stored behind the bag shall be removed after every
rainfall.

Temporary Diversion: Earthen berm and adjacent swale temporarily graded and compacted to
provide a diversion or to trap small areas of overland flow. Temporary Diversions can be used in
conjunction with slope drains at the top of slopes to prevent sheet flow down the slope.

A. Materials: Temporary diversions shall consist of any soil material from within the project limits
that is capable of being compacted.

B. Construction Requirements: Temporary diversions shall be constructed to the dimensions shown
in the Standard Drawings. The diversion shall be wheel compacted with one pass minimum over
the entire width of the berm. Material for the berm should be drawn from the swale (or diversion
channel) excavated adjacent to the berm on the upslope side, so as to further establish the drainage
way.

C. Maintenance: Diversion shall be re-shaped and re-compacted as necessary to maintain their
function. Breaches in the berm shall be repaired promptly.

Temporary Slope Drain: A flexible tubing or conduit used to convey concentrated water from the
top of a slope down to the toe and thereby preventing erosion over the slope face.

A. Materials:  Temporary slope drains shall be metal, plastic, or flexible rubber pipe having a
minimum 12 inch diameter. Pipe walls shall be impermeable and not slotted. Preformed elbows
will be provided where sharp grade changes are needed. Standard flared end section as approved
by the Engineer shall be provided at both the inlet and outlet. Rock or crushed concrete for energy
dissipation at the outlet shall meet the material requirements for “Rock or Crushed Concrete
Barrier”.

B. Construction Requirements: Temporary slope drains shall be constructed as shown in the
Standard Details. Water shall be directed towards the inlets by the use of temporary berms,
Sediment fence, gravel bags, or other barrier systems shown on the plans or approved by the
Engineer. The drain will discharge onto a stabilized feature to prevent scour.

C. Maintenance: Sediment ponded at the inlet that would disrupt smooth flow shall be removed
promptly. Outlet conditions shall be repaired if scour is observed. Leaking or damaged sections of
pipe shall be repaired immediately. Berms or fences directing water to the inlet shall be monitored
for continuity and effectiveness and repaired or modified appropriately.

Inlet Protection: Any one of a variety of devices or procedures used to allow water to enter a
stormwater inlet while filtering or temporarily impeding the flow sufficiently to reduce the quantity of
sediment entering the inlet.

A. Materials: When used, Wattles, Foam Dike, Sediment Fence, Rock or rushed Concrete and Gravel
shall meet the material requirements in the respective Subsection of these Standard Specifications.
All other material specifications are as shown in the Standard Details or on the plans.

B. Constructive Requirements:  Unless otherwise indicated by the Engineer, any of the inlet
protection systems given in the Standard Details or plans may be used where appropriate. The
project plans may limit the use of particular inlet treatments or specify greater detail on their use.
The appropriate details for a given inlet will change during the progress of the job and adjustments
shall be made as inlet construction progresses. Each inlet shall be protected continuously from
initial construction until final stabilization.
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4.13

C.

When surrounding conditions are such that protection of an inlet would lead to an increased risk of
flooding to adjacent structures or streets, the barriers shall be adjusted or eliminated to avoid such
impacts. In those cases, the amount of sediment that enters the inlet shall be minimized using other
protection methods, such as temporary seeding or mulch cover.

The general cases of inlet protection and the performance expected from each are as follows:

1. All inlets at Sump Conditions: Inlets at sump conditions must remain accessible for flow at all
times. Small barriers, depressions or filters are used to screen larger sediments and initiate
settlement of the water prior to it entering the inlet by creating a ponding zone. Generally,
stormwater will enter the inlet via weir flow over the top of the barrier. Such water is generally
the least-sediment laden as it is decanted from the top of the ponded area.

2. Street Inlets on Grade: On-grade inlets must be converted into localized sump condition by
installing a barrier downstream and around the inlet, with sufficient height to produce ponding,
while a barrier, depression, and/or filter in front of the inlet induces settlement of solids.
Bypassing of water at the on-grade inlet shall not be allowed and the inlet. must remain open to -
accept flow without causing excessive flooding.

3. Selected Inlets Closed to Flow: In select locations, inlets may be designated on the plans as
“closed to flow.” In those situations, the objective is to provide sufficient blockage of
permanent and temporary openings to prevent entry of stormwater into the inlet. Such locations.
will be clearly indicated on the plans, and the closed condition for flow may be designated for
only a portion of the construction period. The Contractor shall notify the Engineer if they
believe that the closure of such inlets would result in an increased risk of flooding or
downstream erosion, and such concerns shall be resolved before closing an inlet to flow.

Maintenance: Sediment will be removed from each inlet after every rainfall event that exceeds
one-half inch or which results in a visible accumulation of sediment. Particular attention will be
paid to prevent blockage of inlets or cases where re-suspension of captured sediment is likely.
Specific maintenance issues unique to each inlet protection type shall be as outlined in the
appropriate Standard Drawing or Subsection of this specification.

Stabilized Pad: A stabilized layer of large rock or crushed concrete located in areas of high traffic
and at the construction entrance, intended to prevent mud and Sediment from becoming embedded in
tires or tracked offsite and to protect the site from rutting.

A. Materials: Rock or crushed concrete shall meet the requirements for 4-inch rock used in rock or

crushed concrete barriers, as specified in Subsection 4.5.

. Construction Requirements: Stabilized pads for temporary construction entrances or other uses

shall be constructed where shown on the plans or directed by the Engineer. Contractor will avoid
locating entrances on steep slopes or at curves on public roads. Where possible, entrances and pads
will be located where permanent roads will eventually be constructed. All exiting vegetation and
other unsuitable material shall be removed from the foundation area. The area shall be graded and
crowned for positive drainage. The existing subgrade shall be compacted by three passes of heavy
vehicles. The rock or crushed concrete shall be placed and compacted by another three passes of
heavy vehicles. Surface drainage runoff shall be diverted from the pad to a sediment trap formed
by a rock or crushed concrete barrier, as described in Subsection 4.5.

. Maintenance: Reshape pad as needed for drainage and runoff control. Top dress with clean rock

or crushed concrete as needed.
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4.14 Temporary Sediment Basin: A temporary reservoir, embankment and outlet works constructed
across a drainage way to intercept sediment-laden runoff from large areas (generally in excess of 5
acres) and provide retention time sufficient to settle out a majority of solids. Sediment Basins shall be
designed by a Professional Engineer in Kansas and shall satisfy all applicable local, state and federal
rules and regulations.

The embankment, reservoir, spillway and appurtenances shall be constructed as shown on plan
drawings prepared by the Professional Engineer and as approved by the City.

Care shall be taken to ensure that the stream crossing does not cause flooding of adjacent homes,
buildings, or other structures.

A. Materials: Materials used in the sediment basin shall conform to the requirements given in the
plan drawings.

B. Construction Requirements: All clearing, grubbing, demolition, excavation, embankment,
compaction, or other grading necessary to construct the sediment basin shall be done in
accordance with City General Specifications and the plan drawings.

Where the plans indicate that a temporary sediment basin is to be converted into a permanent
basin pond, or other stormwater facility, the construction, use, and removal or alterations shall be
coordinated to result in the final facility with minimal disruption to the sitework, downstream
channel, or future facility.

The construction of the sediment basin shall be carried out in a manner that does not create
sediment problems downstream. The embankment and emergency spillway shall be stabilized
with temporary or permanent vegetation immediately after installation of the basin.

Construction warning fence and signs shall be installed around the perimeter of the pond.
Additional fencing shall be installed as indicated on the plans.

C. Maintenance: Check temporary sediment basins after periods of significant runoff. Remove
sediment and restore the basin to its original dimensions when sediment accumulates to one-half
the design depth. Check the embankment, spillways, and outlet for erosion damage, and inspect
the embankment for piping and settlement. Make all necessary repairs immediately. Remove all
trash and other debris form the riser and pool area.

4.15 Temporary Stream Crossing: A temporary culvert or bridge crossing for construction access or a
utility crossing constructed in a creek, river, or stream.

A. Materials: Materials used in the stream crossing shall conform to the requirements given herein
and in the Standard Drawing.

B. Construction Requirements:  All clearing, grubbing, demolition, excavation, embankment,
compaction, or other grading necessary to construct the stream crossing shall be done in
accordance with the Standard Drawings, unless more stringent requirements are provided for in
the project plans or specifications.

The culvert, backfill, haul road, approaches, and appurtenance shall be constructed as shown on
the plans and in the Standard Drawing. Culvert sizing, number, and orientation shall be as
indicated in the plans. Care shall be taken to ensure that the stream crossing does not cause
flooding of adjacent homes, buildings, or other structures. Concerns about adequacy of culvert
sizing should be brought to the immediate attention of the Engineer and no installation made until
such concerns are resolved.
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The temporary stream crossing shall be at right angles to the stream. Where approach conditions
dictate, the crossing may vary 15 degrees from perpendicular.

The centerline of both roadway approaches shall coincide with the crossing alignment centerline
for a minimum distance of 50 feet from each bank of the stream being crossed. If physical or
right-of-way restraints preclude the 50-foot minimum, a shorter distance may be provided. All fill
materials associated with the roadway approach shall be limited to a maximum height of 2 feet
above the existing floodplain elevation.

A diversion shall be constructed across the roadway on both roadway approaches a maximum of
50 feet on either side of the top of the stream bank, to prevent roadway surface runoff from
directly entering the stream. Design criteria for this diverting structure shall be in accordance with
Subsection 4.10, Temporary Diversions. If the roadway approach is constructed with a reverse
grade away from the stream, a separate diverting structure is not required.

1. Temporary Culvert Crossing

a. Where culverts are installed, 3 to 6-inch coarse rock/crushed concrete or larger will be
used to form the crossing. The depth of rock/crushed concrete cover over the culvert shall
be equal to one-half the diameter of the culvert or 12 inches, whichever is greater.

b. If the structure will remain in place for up to 14 days, the culvert shall be large enough to
convey the flow from a 2-year storm without appreciably altering the stream flow
characteristics. If the structure will remain in place 14 days to 1 year, the culvert shall be
large enough to convey the flow from a 10-year storm. In this case, the hydrologic
calculation and subsequent culvert size must be determined for the specific watershed
characteristics. If the crossing must remain in place over 1 year, it must be designed as a
permanent structure by a qualified professional.

¢. Multiple culverts may be used in place of one large culvert if they have equivalent
capacity. The minimum-sized culvert that may be used is 18 inches.

d. All culverts shall be strong enough to support their cross sectioned area under maximum
expected loads.

e. The length of the culvert shall be adequate to extend the full width of the crossing,
including side slopes.

f.  The approaches to the structure shall consist of pads constructed of 3 to 6-inch
rock/crushed concrete that are a minimum of 6 inches thick and at least as wide as the
structure:

g.  See Standard Drawing ESC-1060 for additional details.

2. Temporary Bridge Crossing

a. Structures may be designed in various configurations. However, the materials used to
construct the bridge must be able to withstand the anticipated lodging of the construction
traffic.

b. Appropriate perimeter controls such as sediment fence or turbidity curtains must be
employed when necessary along banks of stream parallel to the same.

c.  All crossings shall have one traffic lane. The minimum width shall be 12 feet with a
maximum width of 20 feet.
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C.

Maintenance: Check temporary stream crossings after periods of significant runoff. Remove
blockages to the inlet section and repair any scoured or damaged sections. If a temporary crossing
requires excessive maintenance, replacement with a larger culvert or alternate design may be
necessary.

4.16 Turbidity Curtains: Floating barriers of synthetic fabric curtain suspended in the water and held in
a vertical position used in lakes and perennial rivers to slow, contain or direct the flow from
disturbed areas allowing solids to settle out before spreading into the surrounding water.

A. Materials: All components shall conform to the requirements given for the specific turbidity

curtain system specified in the plans.

. Construction Requirements: Shall conform to the manufacturer’s recommendations for the

curtain system specified in the plans and additional requirements as may be listed in the plans. A
manufacturer’s representative shall be onsite during installation of the system.

. Maintenance: Anchor lines shall be kept secure and properly positioned. Fabric, cable, and other

appurtenance shall be repaired immediately as needed and in accordance with manufacturer’s
instructions.

4.17 Conerete Washout: A designated area on the construction site that is used for disposal of liquid
and solid wastes from concrete usage during construction. The purpose of this is to control concrete
wastes to prevent both on-site and off-site pollution.

A. Materials: All components shall conform to the requirements given for the specific concrete

B.

C.

washout system specified in the plans.

Construction Requirements: Shall conform to the manufacturer’s recommendations for the
concrete washout system specified in the plans and additional requirements as may be listed in
the plans. The Erosion Control Supervisor shall inspect the concrete washout area after initial
installation and at least daily while the concrete washout area is present on site.

Maintenance: Concrete washout materials shall be removed once the materials have reached a
depth of 2.0 feet. Concrete washout areas shall be enlarged as necessary to maintain capacity for
wasted concrete. Concrete washout water, wasted pieces of concrete and all other debris in the
subsurface pit shall be transported from the construction site in a water-tight container and
disposed of properly. When concrete washout areas are removed, excavations shall be filled with
suitable compacted backfill and topsoil, any disturbed areas associated with the installation,
maintenance, and/or removal of the concrete washout areas shall be roughened, seeded, mulched
and crimped per the City’s specification.
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5. Measurement and Payment Summary Table.

Item Description

Ref. Section

Method of Measurement

Basis of Payment

Subsidiary to other

General Requirements | No measurement tems
Chemical and Waste n : . Subsidiary to other
< , 2 No measurement ,
Controls items
2l - = e i e
Permanent Seeding or 33 0.01 acre Unit Bid Price
Sodding
Out of Season Watering 33 1,000 gallon unit Unit Bid Price
Temporary Seeding 34 0.01 acre Unit Bid Price
Mulch Cover 35 0.01 acre Unit Bid Price
Hydrocover (Standard) 3.6 1 lbs dry-weight of fiber Unit Bid Price
Hydrocover (Named . . - 1 T
Specialty Mix) 3.7 1 lbs dry-weight of fiber Unit Bid Price
Erosion Control Blanket , . i1 Dt
(Named Type) 3.8 1 sq. yd. of sloped area Unit Bid Price
Surfacing Roughening 3.9 No measurement iStgbi;Sldiary fo other
Dust Control 3.10 No measurement iigrlzlsgdzary to other
Sediment Removal 4.3 1 cu. yd. Unit Bid Price
Sediment Fence 4.4 1 lin. ft. Unit Bid Price
Sediment Fence o Tt A Do
(Reinforced) 4.4 I lin. ft. Unit Bid Price
Rock Barrier (Named Size) 4.5 0.1 ton Unit Bid Price
Open-Flow Ditch Check 4.6 1 lin. ft. Unit Bid Price
Straw Wattle 4.7 1 lin. ft. Unit Bid Price
Foam Dike 4.8 1 lin. ft. Unit Bid Price
Gravel Bags 4.9 [ 1bs. Unit Bid Price
Temporary Diversion 4.10 1 lin. ft. Unit Bid Price
Termporary Slope Drain 4.11 1 lin. ft. Unit Bid Price
Inlet Protection 4.12 Each inlet Unit Bid Price
Stabilized Stone Pad 413 0.1 ton Unit Bid Price
Temporary Sediment Basin 4.14 No measurement Lump Sum
{empprary Stream 4.15 No measurement Lump Sum
Crossing
Turbidity Curtain 4.16 1 lin. ft. Unit Bid Price
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INDEX

BMP SUMMARY FOR CONSTRUCTION SITES

GENERAL DESIGN GUIDELINES

ESC L0 e Permanent Seeding
ESC2.0. e Temporary Seeding
ESC3.0.. i Temporary Construction Entrance
ESCA.0 e Area Inlet and Curb Inlet Protection
ESCE.0 e Culvert Inlet Protection
ESCH.0 i Outlet Stabilization
ESCT7.0. e Temporary Diversion
ESC7.0 i Temporary Slope Drain
ESCB.0. i, Temporary Stream Crossing
ESCO0. i Temporary Slope Break
ESCL0.0 i Temporary Sediment Basin
ESCL1L0. e Temporary Sediment Trap
ESCI2.0 v, Temporary Check Dam
ESCI3.0. e, Sediment Fence
ESC14.0. i, Straw Wattle
ESCA5.0 i, Erosion Control Blanket
ESC16.0 i Turbidity Curtains
ESC 7.0 i, Individual Building Lot Layout
ESC18.0 i, Concrete Washout

STANDARD DRAWINGS
ESC3.0..ciiiiiiirieeciniirieneneee. Temporary Construction Entrance
ESCA.0 i, Area Inlet Protection
ESCAd e, Curb Inlet Protection
ESC5.0 i Culvert Inlet Protection
ESC 7.0 i iicnnne e Temporary Diversion and Slope Drain
ESC8.0 i Temporary Stream Crossing
ESCA0.0 i Temporary Sediment Basin
ESCL1.0. e, Temporary Sediment Trap
ESCI2.0 s Temporary Check Dam
ESCI3.0 e Sediment Fence
ESCL14. D i Sediment Fence (Reinforced)
ESC15.0-153 i, Erosion Control Blanket {(4)
ESCL17.0 e Individual Building Lot Layout
ESCI8.0 i, Concrete Washout

STANDARD SPECIFICATIONS

APPENDIX A: SWPPP TEMPLATE
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DESIGN GUIDELINES
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STANDARD DRAWINGS



DESIGN GUIDE 1.0 -~ PERMANENT SEEDING

A

Description: Permanent seeding is the establishment of perennial vegetation on disturbed areas for
periods longer than 12 months. Permanent vegetation provides economical, long-term erosion control
and helps prevent sediment from leaving the site.

Application: This practice is used when vegetation is designed to permanently stabilize the soil. It is
necessary to protect earthen structures such as dikes, channels, and embankments. Particular care is
required to establish a thick cover of permanent grass.

Planning Considerations: Prior to the start of construction, preparation of soil, fertilizer requirements,
plant materials, seeding rates, environmental conditions, mulching and maintenance should be specified
by a qualified professional. Plans and specifications should be referred to by field personnel throughout
the construction process. To ensure germination and growth, prepare seedbed, add fertilizer according to
soil tests, mulch all but the most ideal sites, and follow seeding dates. Permanent seeding shall
commence after topsoil preparation and landscape grading have been completed, at the earliest time
environmental conditions allow.

Design Criteria:

Seeding rates and mixes shall be as follows:

See Standard Specification, Section 3.3

Fertilizer type and rates shall be as follows:

See Standard Specification, Section 3.3

Mulching type and rate shall be as follows:

See Standard Specification, Section 3.3

Maintenance requirements are as follows:

See Standard Specification, Section 3.3

ESC1.0-1



DESIGN GUIDE 2.0 — TEMPORARY SEEDING

A. Description: Temporary seeding is the establishment of fast-growing annual vegetation to provide
economical erosion control for up to 12 months and reduce the amount of sediment moving off the site.
Annual plants which sprout rapidly and survive for only one growing season are suitable for establishing
temporary vegetative cover.

B. Application: This practice applies where short-lived vegetation can be established before permanent
seeding can be completed. It helps prevent costly maintenance operations on other erosion control
systems such as sediment basin clean-out. Temporary or permanent seeding is necessary to protect
earthen structures such as dikes, diversions, and the banks and dams of sediment basins.

C. Planning Considerations: Prior to the start of construction, preparation of solil, fertilizer requirements,
plant materials, seeding rates, environmental conditions, mulching and maintenance should be specified
by a qualified professional. Plans and specifications should be referred to by field personnel throughout
the construction process. To ensure emergence, vigorous growth of seedlings, and continued plant growth,
prepare seedbed, add fertilizer according to soil tests, mulch all but the most ideal sites, and follow
seeding dates. Temporary seeding shall commence immediately after soil preparation and grading have
been sufficiently completed.

D. Design Criteria:

Seeding rates and mixes shall be as follows:

See Standard Specification, Section 3.4
Contractor may submit request for equal substitute temporary seed mix and rate to Engineer for
Consideration.

Fertilizer type and rates shall be as follows:

See Standard Specification, Section 3.4

Mulching type and rate shall be as follows:

See Standard Specification, Section 3.4

Maintenance requirements are as follows:

See Standard Specification, Section 3.4
E. Alternative Soil Stabilization Erosion Control Methods

Alternative temporary soil stabilization erosion control methods are available, including Mulch Cover,
Hydrocover (Standard or Specialty Mix) and Erosion Control Blankets. See Standard Specification.

ESC2.0-1



DESIGN GUIDE 3.0 ~ TEMPORARY CONSTRUCTION ENTRANCE

A. Description: A temporary construction entrance is a stabilized layer of large aggregate or crushed

E.

F.

concrete that is located at any point where traffic leaves a construction site and moves directly onto a
public road or other paved area.

Application: A temporary construction entrance is a stabilized stone or crushed concrete pad designed to
provide a buffer area where construction vehicles can be cleaned to avoid transporting the soil form the
site onto the roads and drives.

Planning Considerations: Areas that are graded for construction vehicle transport and parking purposes
are especially susceptible to erosion. The exposed soil surface is continually disturbed, leaving no
opportunity for vegetation to become established. During wet weather, they often become muddy
quagmires that generate significant quantities of sediment deposits transported off site on the wheels of
construction vehicles. These non-surfaced traveled ways can become so unstable during wet weather that
they are virtually unusable and unsafe. Therefore, unpaved traveled ways for construction shall be planned
and minimized to provide necessary access. Temporary construction entrances shall be installed at all
locations where vehicles leave the site.

Design Criteria:

1. Length — Minimum of 50 feet or 30 feet for single residence lot.

2. Width — Minimum of 20 feet and should be flared at the existing road to provide a turning radius.

3. Rock or Crushed Concrete - See Standard Specification, Section 4.5, Rock or Crushed Concrete Barrier.

4. Surface water — All surface water flowing to or diverted toward construction entrances shall be piped
under the entrance to maintain positive drainage. Pipe installed under the construction entrance shall
be protected with a mountable berm. The pipe shall be sized according to the drainage with the
minimum diameter being 12 inches. A pipe will not be necessary when the entrance is located at a
high spot.

5. Location — A temporary construction entrance shall be located at every point where construction
traffic enters or leaves a construction site. Vehicles leaving the site must travel over the entire length
of the stabilized construction entrance.

Standard Drawing: See Standard Drawing ESC-3.0 (Temporary Construction Entrance).

Standard Specification: See Standard Specification, Section 4.13 (Stabilized Pad).
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DESIGN GUIDE 4.0 — AREA INLET AND CURB INLET PROTECTION

A. Description: Inlet protection consists of a sediment barrier with free-draining material such as sediment
fence around a storm drain area inlet or curb inlet. Sediment barriers other than those listed in Paragraph
C.4 of this section shall be approved by the City.

B. Application: Inlet protection prevents sediment from entering storm drainage systems prior to permanent
stabilization of the disturbed area.

C. Planning Considerations: Prior to the start of construction, inlet protection structures should be designed
by a registered design professional. Plans and specifications should be referred to by field personnel
throughout the construction process.

1. Storm sewers which are made operational prior to stabilization of the associated drainage areas can
convey large amounts of sediment to natural waterways. In case of extreme sediment loading, the
storm sewer itself may clog and lose its capacity. To avoid these problems it is necessary to prevent
sediment from entering the system at the inlets.

2. There are several types of inlet protection and traps which have different applications depending on
site conditions and type of inlet. Other innovative techniques for accomplishing the same purpose are
encouraged, but shall be approved only after specific plans and details are submitted to the City for
review.

3. Care should be taken when choosing a specific type of inlet protection. Inlet protection which causes
excessive ponding in an area of high construction activity may become so inconvenient that it is
removed or bypassed. In such situations, a structure with an adequate overflow mechanism should be
utilized.

4. The following inlet protection devices are allowed for drainage areas of one acre or less. Runoff from
larger disturbed areas should be routed to a temporary sediment trap or a temporary sediment basin.
The following are allowable area and curb inlet protection devices:

a. Sediment Fence — Standard Drawing ESC-4.0 and Standard Specification, Section 4.4
b. Gravel Bags —Standard Drawing ESC-4.1 and Standard Specification, Section 4.9

D. Design Criteria:
1. Drainage Area: Less than 1 acre.
2. Capacity: 2-year or design storm should enter inlet without bypass flow.

3. The inlet protection device shall be constructed in a manner that will facilitate clean out and disposal
of trapped sediment and minimize interference with construction activities.

4. The inlet protection devices shall be constructed in such a manner that any resulting ponding of
stormwater will not cause excessive inconvenience or damage to adjacent areas or structures.

5. Design criteria more specific to each particular inlet protection device shall be provided in the
Standard Plan Drawings and Standard Specifications.

6. For inlet protection devices which utilize stone as the chief ponding medium, a range of stone sizes
should be used. The designer or plan reviewer should maximize treatment action and minimize stone
size while not creating significant ponding problems.

ESC4.0-1



7. High porosity geotextile fabric may be added to any of the devices which utilize coarse aggregate to
significantly enhance sediment removal. The fabric, which must meet the physical requirements noted
for extra strength, should be secured between the stone and the inlet on wire-mesh if it is present. As
a result of the significant increase in treatment efficiency provided by the fabric, a larger range of
stone sizes may be utilized with such a configuration. The larger stone will help keep larger sediment
masses from clogging the cloth. Notably, significant ponding may occur at the inlet if geotextile cloth is
utilized in this manner.

Standard Drawings: See Standard Drawings ESC-4.0 {Area Inlet Protection) and ESC-4.1 (Curb Inlet
Protection).

Standard Specification: See Standard Specification, Section 4.12 {inlet Protection).
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DESIGN GUIDE 5.0 ~ CULVERT INLET PROTECTION

A.

Description: A sediment settling device located at the inlet end of storm sewer culverts.

Application:

1.

To prevent sediment from entering, accumulating in, and being transferred by a culvert and associated
drainage system prior to permanent stabilization of a disturbed area.

To provide sediment control at culvert inlets during phases of a project where elevation and drainage
patterns change, causing original control measures to be ineffective or in need of removal.

Planning Considerations:

1.

When construction on a project reaches a stage where culverts and other storm sewer appurtenances
are installed and areas are brought to plan grade, the erosion control measures used in the early
stages normally need to be modified or may need to be removed altogether. At that time, there is a
need to provide protection at points where runoff will leave the area via culverts and drop or curb
inlets.

Similar to drop and curb inlets, culverts which are made operational prior to stabilization of the
associated drainage areas can convey large amounts of sediment to natural drainage ways. In case of
extreme sediment loading, the pipe or pipe system itself may clog and lose its capacity. To avoid these
problems, it is necessary to prevent sediment from entering the culvert by using one of the methods
noted in this guideline.

Design Criteria:

1.

Sediment Fence Culvert Inlet Protection

Sediment fence culvert inlet protection has an expected maximum usable life of three months.

Use Sediment Fence (Reinforced)

Use high porosity geotextile fabric.

Refer to Standard Drawings ESC-5.0 (Culvert Inlet Protection), Standard Drawing ESC-13.1
{Sediment Fence - Reinforced} and Standard Specification, Section 4.4 (Sediment Fence) for
additional design Criteria.

oo oo

Rock or Crushed Concrete Barrier Culvert Inlet Protection

a. Clean and reconstruct Rock or Crushed Concrete culvert inlet protection following rainfall events
as necessary to ensure effectiveness.

b. Refer to Standard Drawing ESC-5.0 {Culvert Inlet Protection) and Standard Specification, Section
4.5 (Rock or Crushed Concrete Barriers) for additional design criteria.

Other Culvert Inlet Protection Procedures

a. Other procedures for accomplishing the same purpose are available. Alternative procedures shall
be approved only after specific plans and details are submitted to the City for review.

Standard Drawings: See Standard Drawings ESC-5.0 (Culvert Inlet Protection).
Standard Specification: See Standard Specification, Section 4.12 (inlet Protection)

ESC50~1



10899 mmm:,mv_ ‘euodg
198I1S JUBYOBY 725

0’9083

‘ON DNIMWG OXVANVLE]

A3 L40aY

NOLLO3LOxdd LF'INI LA3ATIND

"SINIWHINDAY
TYSOJSIA ONY TYACWSM INIWIOIS H04 £'% NOLLOES ‘NQLLYDIHIDIdS QHVANYLS 338

‘GAZINIGYLS ATININYWHI N338 SYH YIdV 3d018dN 3H1 H0-438
LON N8 380dENd NHFSN HiZHL 03AYIS FAVH AFHL NIHA CIACNTY 38 TIVHS SEONIL INIWIASS

"SONYNIINIYA
ONY LNO NYZTD 504 NOLIVINGWIGES AAVEH HQ SYIHY NI S8300V G009 JUIACYd ‘30N IHL
40 3AIS AdOTSdN 3HL NO YRIV IOWVNOLS INIFWITIS MOTTYHS ¥ 3LYAVYOXT "SONYNIINIVIA 30N03 OL

*AlddY S# NI 310N SINIWIHINTIE NOILVTIVLSNI

HIHLO TIY "S180d 4O ONIOVAS LOCH-E WNNIXVIA Y HLA NOLLYOIddV SIHL 504 0381 38 TIVHS
QEvd INIWIQES HIDNIHIS-VHIXE 3401840 GZINZHO SONT 3HL HUM SOHSISHOH HO 0¥V NY
FTHAZSTY TTVHS NOILVENDIANOS NY1d IHL NV ‘AMOTZONT ZLYNIWGE OL HLONTT INJI0I44nS
H0 39 1SN L 'FTYMS HO 3N HOLIA ¥ SSONOY G3LONYLSNOD 38 0L SI 30N34 INTWIA3S v

"SLIUONOD GIHSNHO VO XOO™ *HLIYNYI GILOVHWCD HLIM THIXOVE 3aIs
3d078dN IHL QEVYMOL ONIddYT 'HONZHL 4330 HONIFG IHL NI OidEYd 40 1004 L WOLLOS 3HL 30vid

'SI3Y.L ODNILSIXE OL 031dV.LS 38 LON TTVYHS Oldavd

JHL "HONZYL 3HL OLN! G2ANILX3 38 TTVHS Dl¥8v4 JHL 50 SIHON! LHOIE NV 'STuIM 31L X0

ST VLS FHIM ALNT-AAVIH ONOT HONI-INO WNININIA DNISN S1S0d 3HL 40 3dIS 3d018dN 3HL OL
ATIENDAS OINILS YA 368 TIVHS DiHEY-4 INIWIASS FHL "LHVdY 1334 8 40 WNWIXYW ¥ A30Y1d 38
TIVHS OM8Y4 40 3dAL SIHL 804 S180d "Q3SN 38 TIVHS 8V SONId INFWIQIS HIONRILS VLXK

“LaVdY 1334 9 0 WNWIXVYA V S180d 30VdS
HONSML 3HL 40 3018 FJ0OTSNMOA BHL NO ONNOXS 3HL QLN SEHONI #2 18VET 1V S180d AT

"ANIWNDITY ZONT 3HL ONOTY JQIM SEHONI ¥ ONY 4330 S3HONI 8 18V31.1Y HONZHL v 210

‘JAIVES A13HN03S ANV 'V IHEAO HONIFS WNNINIA ¥ HLIM LSOd 1H0ddNS ¥ LY ¥3H1390L
A3017dS 38 TIVHE I NLXILOZO 'F1EVAIOAYNN SuY SINIOM NIHM "SINIOF 40 380 3HL GIoAY OL
HIAMNEYE 3HL 40 HIONTT 3HL OL 1ND T10H SNONNILNOD ¥ NI Q3SVHOUNd 38 TIVHS FTIX31039 FHL

FOVAU(S ONNCHD 3A0EY STHONI vE 0Z30X3 LON TIVHS ONY 30VJHNS
ONNOHD TYNIDIHO FHL FAOEY STHONI 81 4O WNWINIA ¥ 38 TIVHS ONZ4 LNIWIQES V 40 LHOIEH 3HL

o

"SHION NOLLVTIVLEN! {0308 0ANIZH) IONF4 INSWIa3s (8

¥ NOLLOES "NOILYOIIQ3dS QUVaNYLS
NI UNNOH YaIY ZOIAZA NOLLOZLOYd LI NI ¥V INOLLEYd HOVE Ol J1di03dS SHOW YINZLMO NDOISIT

"SRINLOMYLS HO
SVYIEY INBOYIQY OL JOVIAYA B0 ZONIINIANOINI 3AISSIOXE 38NV LON THM MILVMINYOLS 030NOd
ONLLITNSEY ANY LVHL ¥3NNVIA V HONS NI 03 LOMYLSNOD 38 TTVHS 830IA30 NOILOFLOMd 13N 3HL

“SRLIALLDY NOLLOITALSNOD
HLIM SONZHI ST ING SZININIA ONY INIWIGES 03ddVl 40 TvSOdSIa ANV LNO-NYITO
HIFLITOVE THM LVHL HINNYA YV NI G3L0NHLSNOD 38 TIVHS B0IAZA NOILOZLOH L3N 3HL

‘STLON TvHINID (V

‘83.LON NOLLOZ.LOWd JAINE LYIATIND

YOS OL 1ON
NOLLO3S SSOHD

QF1034X3 SI MO14 40
ALDOTAA HOIH NIHM FOHSISHOH

NI JONZ INTWIOES 30VId3d 0L

/T 21T-0NOS QIHSMHD HO ¥O0H .2

ZLFHUDNOD OZHSMHO €O MO0 .01

A PSS
L AT ST
RO AY;
3 PEAR O
PSANIEAN MO
oA < M. ~
N A &
Sozfy
A0 M
o
HIRRAVE MD0H TYNOLLJO
MO
*INTAINYENE QEVAMOL St MO
HNNWINIA 9§ ST SONVISIC. (QF0R0ANITY)
JONZ4 INIWIaES
SION
T 40 304
\4 e 4 o —
Qv 40 .at/ W “ avod {0 3903
r— Rss——." M pes— poe— p—
it
5 OVOY 40 3903
2 R
' ¥
A RO Ty 1 o JU—

* w
j4>bQan\ - TH4 40 301

NOILLOZLONd 137INE IY3ATN0 30N3d INSWICES




DESIGN GUIDE 6.0 — OUTLET STABILIZATION

A. Description: Rock or Crushed Concrete outlet stabilization is constructed to control erosion at the outlet
of a channel or conduit until permanent erosion control has been established or installed. Rock or crushed
concrete is designed to prevent scour at stormwater outlets and minimize downstream erosion by
reducing outlet velocities.

B. Application: This practice applies when discharge velocity of pipe, box culvert, diversion or other water
conveyance exceeds the permissible velocity of the receiving area while exposed during construction.

C. Planning Considerations: Prior to the start of construction, outlet stabilization should be designed by a
registered design professional. Plans and specifications should be referred to by field personnel
throughout the construction process and improvements built according to plan alignment, grade, cross
section and length.

D. Design Criteria:

1.

Grading: There should be a smooth transition between the outlet stabilization structure and the
receiving channel; the elevation of the rock or crushed concrete at the downstream end should be at
the same elevation as the bottom of the receiving channel.

Alignment: The alignment of the rock or crushed concrete should be straight throughout its length. If
a curve is required, it should be located in the upstream section of the outlet stabilization structure.

Rock or Crushed Concrete: Rock or Crushed Concrete should consist of a well-graded mixture. Larger
rock or crushed concrete should predominate, with sufficient smaller sizes to fill the remaining. The
diameter of the largest rock or crushed concrete size should not be larger than 1.5 times the ds, size
determined to be necessary and as specified in Standard Specification, Section 4.5 (Rock or Crushed
Concrete Barrier). The minimum size of Rock or Crushed Concrete shall be 6-inch.

Rock or Crushed Concrete Dimensions:
Thickness: Minimum thickness of material should be 1.5 times the maximum material diameter.

Length: The length of outlet protection must be designed such that erosion of the receiving material
at the outlet is minimal. Minimum length shall be 6 times the conduit outside diameter or opening
width, measured from the end of the end section or apron. Outlet protection must extend behind pipe
outlet to the pipe / end section coupling.

Width: The width of outlet protection shall be the smaller of: a) 4 times the conduit outside diameter
or opening width, or b) when the elevation of the outer limits of the outlet protection is equal to the
top of the conduit opening.

Rock or Crushed Concrete Quality: Select the material from good sources and ensure that all
materials are clean, and free of soil, debris and organic material. The rock or crushed concrete should
be hard, angular, and chemical and weather resistant.

Filter: Install or construct a filter between the rock or crushed concrete and the subgrade to prevent
undermining of the structure due to movement of fine-grained subgrade soil. The filter can consist of
either, properly graded sand or gravel layer, a manufactured Geotextile fabric, or a combination of
both.

Toewalls: Construct as needed around the perimeter.
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E. Alternative Methods:
1. Rolled Erosion Control Products, Sediment Fence (Reinforced) and Concrete Lining may be acceptable

outlet stabilization structures in some applications. Alternative methods shall be approved only after
specific plans and details are submitted to the City for review.
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DESIGN GUIDE 7.0 ~ TEMPORARY DIVERSION

A. Description: Diversions consist of an earthen berm and adjacent swale (or diversion channel} from which

B.

E.

F.

the berm material is constructed. The berm is constructed on the down slope side of the swale.

Application: Diversions reduce slope length and intercept and divert stormwater runoff to stabilized
outlets or sediment trapping facilities, at non-erosive velocities.

Planning Considerations:

1. Diversions are useful tools for managing surface water flows and preventing soil erosion. On
moderately sloping areas they may be placed at intervals to trap and divert sheet flow before it
concentrates and causes rill and gully erosion. They may be placed at the top of cut or fill slopes to
keep runoff from upland drainage areas off the slope. They can also be used to protect structures,
parking lots, adjacent properties, and other special areas from erosion and flooding.

2. [Itisimportant to establish adequate vegetation as promptly after installation to prevent erosion of the
diversion structure. It is also important to stabilize the drainage area above the diversion so that
sediment will not enter and accumulate in the diversion channel.

3. Typically, these measures are installed after the final grading is complete. On cut, diversions may be
installed before work begins since work proceeds from the top to the bottom of the slope and the
diversions have little chance of being covered or damaged. On fills, the work proceeds from the
bottom to the top and the elevation changes daily, therefore it’s not feasible to construct a diversion
until the grading is completed or suspended. The filling operation should be completed as quickly as
possible, to minimize erosion.

4. Temporary diversions may be used as a perimeter control in association with sediment traps or
sediment basins on moderate to large construction sites. If instailed properly in initial phases of
grading, maintenance can be minimal. Cleaning of sediment-trapping facilities is typically the most
significant maintenance requirement.

Design Criteria: Diversion location shall be determined by considering outlet conditions, topography, land
use, soil type, length of slope, seepage planes, and development layout. Diversions shall be engineered to
ensure adequate capacity is provided in non-erosive manner. The following design criteria shall be met.

1. Drainage Area: The maximum recommended drainage area is 5 acres.

2. Height: The height of the dike at the centerline of the inlet shall be equal to the diameter of the pipe
plus 6 inches. Where the dike height is greater than 18 inches at the inlet, it shall be sloped at the rate
of 3H: 1V or flatter to connect with the remainder of the dike.

3. Side Slopes: 2H: 1V or flatter, with a minimum top width of 2 feet.
4. Grade: The channel shall have a positive, non-erosive grade to a stabilized outlet.

5. Outlet: The diverted runoff should be released through a stabilized outlet, slope drain, or sediment
trapping measure.

Standard Drawings: See Standard Drawing ESC-7.0 {Temporary Diversion and Slope Drain)
Standard Specification: See Standard Specification, Section 4.10 (Temporary Diversion).

ESC7.0-1



DESIGN GUIDE 7.1 —~ TEMPORARY SLOPE DRAIN

A.

Description: A temporary slope drain is a flexible tube or conduit extending from the top to the bottom of
a cut or fill slope. A detail is located on Standard Drawing ESC-7.0, Temporary Diversion and Slope Drain.

Application: Temporarily conveys concentrated stormwater runoff down the face of a cut or fill slope, ina
conduit, without causing erosion on or below the slope.

Planning Considerations:

There is often significant lag time from the completion of cut or fill slope grading and installation of
permanent drainage. During this period, the slope is particularly vulnerable to erosion. Temporary
slope drains provide protection for exposed slopes until permanent drainage structures can be
installed and permanent vegetation can be established.

Temporary slope drains can be used in conjunction with diversion berms to convey runoff from the
entire drainage area above a slope to the base of the slope without erosion. Temporary slope drains
and diversions shall be engineered to ensure adequate capacity. The entrance section must be
securely entrenched; all connections must be watertight; and the conduit must be staked securely.

Design Criteria:

1. Drainage Area: The maximum allowable drainage area per slope drain is 5 acres.

2.

Flexible Conduit: Slope drain shall consist of heavy-duty, flexible material designed for this purpose.
The diameter of the slope drain shall be equal over its entire length. Reinforced hold-down grommets
shall be spaced at or less than 10-foot intervals. Slope drains shall be sized as listed in the table below
to be adequate for a 10-year, 24-hour storm event with a runoff coefficient of 0.6. If an area has a
runoff coefficient of more than 0.6, designer shall provide the proper pipe size to accommodate the
excess flow.

Table 7.1-1: Size of Slope Drain

Maximum Drainage Area {acres) Pipe Diameter {inches)
0.5 12
1.5 18
2.5 21
3.5 24
5.0 30

Entrance Sections:

a. The entrance to the slope drain shall consist of a standard flared end-section with appropriate inlet
protection as set forth in Design Guide 5.0, Culvert Inlet Protection. If ponding will cause a problem
at the entrance and make such protection impractical, appropriate sediment-removing measures
shall be taken at the outlet of the pipe. Watertight fittings shall be provided.

b. The height of the dike at the centerline of the inlet shall be equal to the diameter of the pipe plus 6
inches. Where the dike height is greater than 18 inches at the inlet, it shall be sloped at the rate of
3H: 1V or flatter to connect with the remainder of the dike.

Outlet Protection: The outlet of the slope drain must be protected from erosion as set forth in Design
Guide 6.0, Outlet Stabilization.
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E. Standard Drawings: See Standard Drawing ESC-7.0 (Temporary Diversion and Slope Drain).

F. Standard Specification: See Standard Specification, Section 4.11 (Temporary Slope Drain).
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DESIGN GUIDE 8.0 —~ TEMPORARY STREAM CROSSING

A. Description: A temporary stream crossing is a small stream crossing required when construction vehicles
need to cross or when in-stream utility construction is necessary.

B. Application: They are generally applicable to flowing streams with drainage areas less than one square
mile. Structures or methodology for crossing streams with larger drainage areas should be designed by
methods which more accurately define the actual hydrologic and hydraulic parameters which will affect
the functioning of the structure. Crossings serve to help protect sediment from entering the stream from
construction within approach areas, minimize the amount of disturbance within the stream itself, and
allow vehicle access across the stream.

1. Vehicular Crossings

a.

Planning Considerations: Temporary stream crossings are necessary to prevent construction
vehicles from damaging streambanks and continually tracking sediment and other pollutants into
the flow regime. They should be planned to be in service for the shortest practical period of time
and to be removed as soon as their function is completed. The designer must also be aware that
such structures are subject to the rules and regulations of the U.S. Army Corps of Engineers for in-
stream modifications (i.e., the 404 permit).

A temporary bridge crossing is a structure made of wood, metal, or other material which provides
access across a stream or waterway. It is the preferred method for temporary stream crossings.
Normally, bridge construction causes the least amount of disturbance to the stream bed and banks
when compared to the other types of crossings. They can also be quickly removed and reused. In
addition, temporary bridges pose the least chance for interference with fish migration when
compared to the other temporary access stream crossings. A temporary culvert crossing is a
structure consisting of rock or crushed concrete and sections of circular pipe, pipe arches, or oval
pipes of reinforced concrete, corrugated metal, or structural plate which are used to convey
flowing water through the crossings. Temporary culverts are used where the channel is too wide
for normal bridge construction or the anticipated loading of construction vehicles may prove
unsafe for single span bridges. The rock or crushed concrete, along with the temporary culverts,
can be salvaged and reused.

Design Criteria: See Standard Specification, Section 4.15 {Temporary Stream Crossing) for design
criteria.

2. Utility Crossings:

d.

Planning Considerations: Utility construction, by virtue of its sprawling, linear nature, frequently
crosses and impacts live streams. There is a potential for excessive sediment loss into a stream by
both the disturbance of the approach areas and by the work within the streambed and banks.

It is often difficult to decide what type of control to use at a utility stream crossing. A method such
as the boring and jacking of pipe below a streambed which would prevent disturbance within the
watercourse, is a preferred method if it is practical. However, in cases where in-stream work is
unavoidable, consideration must be given to providing adequate mitigation of sediment joss while
minimizing the amount of encroachment and time spent working in the channel. Sometimes there
is less damage to the environment by providing substantial controls for the approach areas and
refraining from installing extensive measures in the stream itself. However, when the installation
of the utility line within streambed and banks will take an extended period of construction time,
consideration should be given to substantial in-stream controls or stream diversion in order to
prevent excessive erosive damage.

ESC8.0-1



Designers and plan reviewers should always make site visits to proposed crossing to help ensure
the most appropriate stream crossing method is chosen. State and federal construction permits
and corresponding requirements shall apply and be satisfied.

There are several methods for dealing with utility steam crossings which allow for work to be
completed under dry conditions to prevent excessive sediment damage. Stream utility crossings
plans and specifications shall be submitted to the City for review and approval, prior to
construction.

b. Design Criteria: See Standard Specification, Section 4.15 (Temporary Stream Crossing) for design
criteria.

C. Standard Drawings: See Standard Drawing ESC-8.0 (Temporary Stream Crossing).

D. Standard Specification: See Standard Specification, Section 4.15 (Temporary Stream Crossing).
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DESIGN GUIDE 9.0 - TEMPORARY SLOPE BREAK

A. Description: Slope breaks consist of erosion control practices such as earth diversions, sediment fence or
other approved devices, to minimize erosion and sedimentation along long slopes, if no other erosion
control practice (temporary seeding, permanent seeding, hydrocover, etc.) is in place or is not yet
established. Slope breaks can include grading practices during construction to minimize long, steep slopes
while establishing suitable topography for buildings, facilities, and other land uses.

B. Application: Sites with long or steep disturbed slopes.

C. Planning Considerations: Review the grading plan showing disturbed areas, cuts, fills, and finished
elevations throughout site. Review and improve construction grading phasing plan to minimize erosion.

D. Design Criteria:

1. Scheduling Construction Activities: Schedule construction activities in such a way that the least area is
disturbed at one time.

2. Slope Breaks: Use slope breaks, such as diversions, sediment fence or other devices to reduce the
length of cut-and-fill slopes to limit sheet and rill erosion. Refer to the following Table, which provides
suggested guidelines for spacing of slope breaks.

Table 9.0-1: Guidelines for Spacing Slope Breaks

Slope Spacing (ft)
33-50% 20
25-33% 40
15-25% 60
10-15% 80

6-10% 120

3-6% 200

<3% 300

3. Surface Runoff: Avoid disturbing natural drainageways, if possible. At each slope break, intercept
runoff and channel to storm drains or stabilized water courses. If runoff is laden with sediment,
protect drain inlets with a filter or divert water to a sediment trap or basin according to the site
grading plan.

4. Erosion Control: Graded areas should be stabilized with mulch, vegetation, rock or crushed concrete,
or other measures, as soon as work is completed or if work is interrupted for 30 or more working days.

5. Slopes to be Vegetated: Vegetation shall be placed on slopes of 2H: 1V or 3H: 1V or flatter where
maintained by tractor or other equipment. Slopes should be roughened during grading operations to
retain water, increase infiltration, and promote vegetative growth. Slopes should be protected from
surface runoff,

6. Borrow and Disposal Areas: Borrow and disposal areas shall be shown on the grading plan and no
closer than 50 feet to a streambank. Sediment control devices must be used on the down slope side of
these areas.

7. Outlet: Stable channels and waterways should be provided for runoff from the disturbed area to
retain sediment on site.
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DESIGN GUIDE 10.0 —- TEMPORARY SEDIMENT BASIN

A. Description: A temporary sediment basin is a temporary barrier or dam with a controlled stormwater
release structure formed by constructing an embankment of compacted soil across a drainage way. It can
detain sediment-laden runoff from disturbed areas in wet and dry storage long enough for the majority of
the sediment to settle out.

B. Application: They are used below disturbed areas where the total contributing drainage area is greater
than or equal to 3 acres. There must be significant space and appropriate topography for the construction
of a temporary impoundment. These structures are limited to a useful life of 18 months unless they are
designed as permanent impoundments. Any sediment basin shall be designed by a professional Engineer
and Kansas dam safety rules and regulations shall apply.

C. Planning Considerations:

1.

Effectiveness: The effectiveness of the basin is based on primarily two factors: the system of erosion
and sediment controls above the basin and the designed shape of the basin. The sediment basin is
usually the final control before stormwater discharges from the site; therefore, it should be used in
conjunction with erosion control practices such as temporary seeding, mulching, diversion dikes, and
other sediment control devices to reduce the amount of sediment flowing into the basin,

The shape of the basin can increase its effectiveness by increasing the distance between where runoff
enters the basin and where it is discharged; this will increase the settling time for the sediment.

The sediment removal efficiency problems of the temporary sediment trap are also applicable to the
sediment basin. In order to contain the majority of sediment which flows to the structure, the basin
should have a permanent pool, or wet storage area, and a dry storage area which dewaters over time.
The volume of wet storage required to prevent short-circuiting of the basin during larger storm events
must be an additional 67 cubic yards per acre of drainage area. The total storage volume of the basin
at the principal spillway riser crest should therefore be 134 cubic yards per acre of drainage area.

Sediment basins, along with other perimeter controls intended to trap sediment shall be constructed
as a first step in any land disturbing action and shall be made functional before upsiope land
disturbance takes place.

Location: To improve the effectiveness of the basin, it should be located to intercept the largest
possible amount of runoff from the disturbed area. The best locations are generally low areas and
natural drainageways below disturbed areas. Drainage into the basin can be improved by the use of
diversion dikes and ditches. The basin must not be located in a live stream but should be located to
trap runoff before it enters a stream. The basin should not be located where its failure could result in
the loss of life or interruption of public utility service or roads.

Multiple Use: Sediment basins may remain in place after construction and final site stabilization are
completed to serve as a permanent stormwater management structures. Because the most practical
location for a sediment basin is often the most practical location for a stormwater management basin,
it is often desirable to utilize these structures for permanent stormwater management purposes. It
should be noted that in most cases, a typical structure’s outfall system will be defined during
construction and post-construction periods. Care must be taken to avoid constructing an outfall
system which will achieve the desired post-construction control but will not provide the requirements
for construction runoff. The design for permanent ponds is beyond the scope of these standards and
specifications.
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D. Design Criteria:

Sediment Basins shall be designed by a Professional Engineer in Kansas and shall satisfy all applicable local,
state and federal rules and regulations.

The embankment, reservoir, spillway and appurtenances shall be constructed as shown on plan drawings
prepared by the Professional Engineer and as approved by the City.

1.

Maximum Drainage Area: The maximum allowable drainage area to a temporary sediment basin shall
be 100 acres. When the drainage area to any one temporary basin exceeds 50 acres, an alternative
design procedure shall be used to more accurately define the specific hydrology and hydraulics of the
site and the control measure. The design procedures in this document does not generate hydrographs,
utilize storage volumes, or provide a routing of the design storms; for a large drainage area, this may
result in an excessively large diameter riser or an oversized basin. Design considerations which are
more accurate and project-specific than those in this specification are acceptable and encouraged with
any size basin.

Basin Capacity: The design storage capacity of the basin must be at least 134 cubic yards per acre of
contributing drainage area. One half of the total design volume shall be in the form of a permanent
pool and the remaining half as drawdown volume. The permanent pool shall be from the low point of
basin to the elevation corresponding to one half the total storage volume. The drawdown area shall be
from the elevation of the permanent pool to the crest of the principal spillway or riser pipe. Sediment
should be removed from the basin when the volume of the permanent pool has been reduced by one-
half. In no case shall the sediment clean out level be higher than one foot below the bottom of the
dewatering device. The elevation of the sediment clean out level should be calculated and clearly
marked on the plans and riser. The location of this mark on the riser normally will be under water;
therefore a mark should also appear above the permanent pool a measured distance above the clean
out elevation.

While attempting to attain the desired storage capacities, efforts should be made to keep
embankment heights to a minimum. This precaution takes on added significance when the basin will
only serve as a temporary structure or will need substantial retrofitting prior to functioning as a
permanent structure. When site topography permits, the designer should give strong consideration to
the use of excavation to obtain the required capacity and to possibly reduce the height of the
embankment. This excavation can be performed in a manner which creates a wet storage area or
which increases the storage capacity over the entire length of the basin.

a. Fora natural basin, the wet storage volume may be approximated as follows:
Vi=04xAxDy

where,
V, = the wet storage volume in cubic feet
A, = the surface area of the flooded area at the invert of the dewatering outlet in square feet
D, = the maximum depth, measured from the low point in the basin to the invert of the
dewatering outlet in feet.

b. For a natural basin, the dry storage volume may be approximated as follows:
V, = {(Ar+ A))/2} x Dy

where,
V, = the dry storage volume in cubic feet
A, = the surface area of the flooded area at the invert of the dewatering outlet in square feet
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A, = the surface area of the flooded area at the crest of the principal spillway in square feet
D, = the depth measured from the invert of the dewatering outlet to the crest of the principal
spillway in feet

Note 1: The volumes may be computed from more precise contour information or other suitable
methods.

If the volume of the basin is inadequate or embankment height becomes excessive, use excavation to
obtain the required volume.

Basin Shape: To improve sediment trapping efficiency of the basin, the effective flow length should
be twice the effective flow width. This basin shape may be attained by properly selecting the site of
the basin or by using excavation or baffles.

a. The shape of the basin must be such that the length-to width ratio is at least 2 to 1 according to
the following equation:

Length-to-Width Ratio = L / We

Where,
We = A/L = the effective width
A = the surface area of the normal pool
L = the length of the flow path from the inflow to the outflow. If there is more than one inflow
point, any inflow which carries more than 30 percent of the peak rate of inflow must meet
these criteria.

b. Baffles increase the flow length by deflecting the flow. The baffles should be placed halfway
between the inflow point and the outflow. Standard Drawing ESC 10.0 shows the detail for baffle
construction.

Embankment Cross Section: For embankments of less than 10 feet, the embankment must have a
minimum top width of 6 feet, and the side slopes must be 2H: 1V or flatter. In the case of an
embankment 10 to 14 feet in height, the minimum top width shall be 8 feet and the side slopes shall
be 2.5H: 1V or flatter.

Spillway Design: The outlets for the basin shall consist of a principal and an emergency spillway. These
outlets must pass the peak runoff expected for a 25-year storm. If a separate emergency spillway is not
feasible due to site conditions or basin geometry, the principal spillway must pass the entire peak
runoff expected from the 25-year storm. An attempt to provide a separate emergency spillway should
always be made. Runoff computations shall be based upon bare soil conditions. The flow through the
dewatering orifice cannot be utilized when calculating the 25-year storm elevation because of its
potential to become clogged; therefore, available spillway storage must begin at the principal spillway
riser crest.

Principal Spillway: For maximum effectiveness, the principal spillway should consist of a vertical pipe or
box of corrugated metal or reinforced concrete with a minimum diameter of 15 inches, joined by a
watertight connection to a horizontal outlet pipe, or barrel extending through the embankment and
outletting beyond the downstream toe of the fill.

ESC—10.0-3



1. Principal Spillway Design:

a. If an emergency spillway is included, the principal spillway must be at least pass the peak rate of
runoff from the basin drainage area for a 2-year, 24-hour storm.

Q, = the 2-year peak rate of runoff

b. If an emergency spillway is not included, the principal spillway must pass the peak rate of runoff
from the basin drainage area for a 25-year storm.

Therefore, Q, = the 25-year peak rate of runoff

¢. Refer to Figure 10.0-1, where h is the difference between the elevation of the crest of the principal
spillway and the elevation of the crest of the emergency spillway.

d. Determine the riser diameter by choosing the smallest riser with slightly more flow capacity than
the horizontal principal spillway pipe with the available head, h.

e. Refer to Figure 10.0-1 where H is the difference in elevation of the centerline of the outlet of the

barrel and the crest of the emergency spillway. L is the length of the barrel through the
embankment.
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Figure 10.0-1

PRINCIPAL SPILLWAY DESIGN

| EMERGENCY SPILLWAY
DESIGN HIGH WATER /— CREST
1
h
ANTI-VORTEX
DEVICE _— "
RISER ——ioe

=== " -
= =l z=il=li=l=lI=li=l=l= i usin
| MVRRRRES | =||: —__:_....__ -ﬂlzugul.iﬂzzlll_l_—[_:—=_=_= ==

H = HEAD ON PIPE THROUGH EMBANKMENT

h = HEAD OVER RISER CREST

L = LENGTH OF PIPE THROUGH EMBANKMENT
= DIAMETER OF PIPE THROUGH ENBANKMENT

B = DIAMETER OF RISER

) o Source: VA, DCR, 1992
f.  Determine the approprlate barrel size which will pass the required flow volume.

Design Elevations: The crest of the principal spillway shall be set at the elevation corresponding to the
total storage volume required. If the principal spillway is used in conjunction with an emergency
spillway, this elevation shall be at least 1.0 foot below the crest of the emergency spillway. A minimum
freeboard of 1.0 foot shall be provided between the design high water and the top of the
embankment. See Figure 10.0-1. If no emergency spillway is used, the crest of the principal spillway
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shall be at least 3 feet below the top of the embankment; a minimum freeboard of 2.0 feet shall be
provided between the design high water and the top of the embankment.

3. Additional Design Elements: The following additional design elements shall be considered,
documented in plans, specifications and the attached temporary sediment basin data sheet, and
submitted to the City for review and approval, prior to construction,

o0 oo

e.

Principal spillway anti-vortex device

Basin dewatering device (drawdown valve)

Need for anti-seep collars

Emergency spillway capacity and stability — The emergency spillway must pass the remainder of
the 25-year peak rate of runoff not carried by the principal spillway.

Pedestrian safety.

4. Temporary Sediment Basin Design Data Sheet: The following data sheet shall be completed and
submitted to the City for review and approval, prior to construction.

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

{with or without emergency spillway)

Project
Basin # Location
Total area draining to basin: acres.

Basin Volume Design

Wet Storage:

1. Minimum required volume = 67 cu. yds. X Total Drainage Area (acres).

67 cu. yds./acre x acres = cu. yds.

2. Available basin volume = cu. yds. at elevation

(From storage - elevation curve).

3. Excavate cu. yds. to obtain required volume*.
*Elevation corresponding to required volume = invert of the dewatering orifice.

4. Available volume before cleanout required:

33 cu. yds./acre x acres = cu. yds.

5. Elevation corresponding to cleanout level =

(From Storage ~ Elevation Curve).

6. Distance from invert of the dewatering orifice to cleanout level = ft. (min. = 1.0 ft.)

Dry Storage:

7. Minimum required volume = 67 cu. yds. x Total Drainage Area in acres

67 cu. yds. X acres = cu. yds.
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8. Total available basin volume at crest of riser* = cu. yds. at elevation
{From Storage — Elevation Curve).

*Minimum = 134 cu. yds./acre of total drainage area.

9. Diameter of dewatering orifice = in.

10. Diameter of flexible tubing = inc. (diameter of dewatering orifice plus 2 inches).

Preliminary Design Elevations:
11. Crest of Riser =
Top of Dam =
Design High Water =

Upstream Toe of Dam =

Basin Shape:
12. Length of Flow L =
Effective Width We

1f>2, baffles are not required

If<2, baffles are required

Runoff:
13, Qy=_ cfs
14, Q= 7 cfs

Principal Spillway Design:
15. With emergency spillway, required spillway capacity Q,= Q,= cfs. {riser and barrel)
Without emergency spillway, required spillway capacity Q,= Q5= cfs. {riser and barrel)
16. With emergency spillway:
Assumed available head, h = ft. (Using Q)
H = Crest of Emergency Spillway Elevation — Crest of Riser Elevation
Without emergency spillway:

Assumed available head, h = ft. (Using Q)

H = Design High Water Elevation — Crest of Riser Elevation

17. Riser diameter, Dr = in. Actual head, h=_ ft.
Note: Avoid orifice flow conditions
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18. Barrellength, 1= _ft
Head, H, on barrel through embankment = __ ft.
19. Barrel diameter = in.
20. Trash rack and anti-vortex device
Diameter = inches.
Height= inches.
Emergency Spillway Design:
21. Required spillway capacity Q.= Qus — Qp= __ cfs.

22. Bottom width, b= ft.; the slope of the exit channel, s =
minimum length of the exit channel, x = ft.

Anti-Seep Collar Design:

23. Depth of water at principal spillway crest, ¥ = 1.
Slope of upstream face of embankment, Z= i1
Slope of principal spillway barrel, Sy = %

Length of barrel in saturated zone, Ly=____ft

24. Numberof collarsrequived = _____  dimensions=____
Final Design Elevations:

25. TopofDam=

Design High Water =

Emergency Spillway Crest =

Principal Spillway Crest =

Dewatering Orifice Invert =

Cleanout Elevation =

foot/ foot; and the

Elevation of Upstream Toe of Dam or Excavated Bottom of “Wet Storage Area” (if excavation was

performed) =
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F. Standard Drawings: See Standard Drawing ESC-10.0 {Temporary Sediment Basin).

G. Standard Specification: See Standard Specification, Section 4.14 (Temporary Sediment Basin).
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DESIGN GUIDE 11.0 — TEMPORARY SEDIMENT TRAP

A. Description: A temporary sediment trap is a temporary ponding area formed by constructing an earthen
embankment with a rock or crushed concrete outlet. It serves to detain sediment-laden runoff from small-
disturbed areas long enough to allow the majority of the sediment to settle out.

B. Application:
1. Locate the trap below disturbed areas where the total contributing drainage area is less than 3 acres.
2. The trap will be used no fonger than 18 months.

3. The sediment trap may be constructed either independently or in conjunction with a temporary
diversion.

C. Planning Considerations: Sediment traps should be used only for small drainage areas. If the contributing
drainage area is 3 acres or greater, a Temporary Sediment Basin should be used. Sediment traps, along
with other perimeter controls intended to trap sediment shall be constructed as a first step in any land-
disturbing activity and shall be made functional before upslope land disturbance takes place.

In most cases excavation will be required to attain the necessary storage volume. Also, sediment must be
periodically removed from the trap to maintain the required volume. Plans should detail how excavated
sediment is to be disposed of.

D. Design Criteria:

1. Trap Capacity: The sediment trap must have an initial storage volume of 134 cubic yards per acre of
drainage area, half of which shall be in the form of a permanent pool or wet storage to provide a stable
settling medium. The remaining half shall be in the form of a drawdown or dry storage which will
provide extended settling time during less frequent, larger storm events. The volume of the wet storage
shall be measured from the low point of the excavated area to the base of the rock or crushed concrete
outlet to the crest of the rock or crushed concrete outlet overflow mechanism. Sediment should be
removed from the basin when the volume of the wet storage is reduced by one-half.

For a sediment trap the wet storage volume may be approximated as follows:
Vl =0.85x A1X D1

where,
V, = the wet storage volume in cubic feet
A, = the surface area of the flooded area at the base of the rock or crushed concrete outlet
in square feet.
D, = the maximum depth in feet, measured from the low point in the trap to the base of
the rock or crushed concrete outlet

The dry storage volume may be approximated as follows:
Vo = {(A1+A2)/2} x Dy

where,
V, = the dry storage volume in cubic feet
A, — the surface area of the flooded area at the base of the rock or crushed concrete outlet
in square feet.
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A, = the surface area of the flooded area at the crest of the rock or crushed concrete
outlet overflow mechanism, in square feet

D, = the depth in feet, measured from the base of the rock or crushed concrete outlet to
the crest of the rock or crushed concrete outlet.

The designer shall attempt to provide a storage area which has a minimum 2:1 length to width ratio
measured from the point of maximum runoff introduction to outlet.

2. Excavation: Side slopes of excavated areas should be no steeper than 1H: 1V. The maximum depth of
excavation within the wet storage area should be 4 feet to facilitate clean-out and for site safety
considerations.

3. Outlet Structure: The outlet structure for the sediment trap shall consist of a rock or crushed concrete
section of the embankment located at the low point in the basin. A combination of larger and small
rock or crushed concrete shall be used to provide for filtering and detention as well as outlet stability.
The smaller rock or crushed concrete, which enhances filter efficiency, shall be 2-inch, and rock or
crushed concrete shall be 10-inch ds. Filter cloth shall be placed at the rock or crushed concrete-soil
interface to act as a separator. The minimum length of the outlet shall be 6 feet times the number of
acres comprising the total area draining to the trap. The crest of the rock or crushed concrete outlet
must be at least 1.0 foot below the top of the embankment to ensure that the flow will travel over the
rock or crushed concrete and not the embankment.

4. Embankment Cross Section: The maximum height of the sediment trap embankment shall be 5 feet as
measured from the base of the rock or crushed concrete outlet. Minimum top widths (W) and outlet
heights (H,) for various embankment heights (H) are shown in Standard Drawing ESC-11.0. Side slopes
of the embankment shall be 2H: 1V or flatter.

5. Removal: Sediment traps must be removed after the contributing drainage area is stabilized. Restore
original grade elevations and stabilize soil throughout limits of sediment trap, after removal.

Standard Drawings: See Standard Drawing ESC-11.0 (Temporary Sediment Trap).

Standard Specification: See Standard Specification, Sections 4.5 (Rock or Crushed Concrete Barriers) and
4.10 {Temporary Diversion).
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DESIGN GUIDE 12.0 - TEMPORARY CHECK DAM

A.

Description: Check dams are small temporary dams constructed across a swale or drainage ditch. These
can be constructed of Rock or Crushed Concrete Barriers or Sediment Fence {Reinforced) under low flow
conditions. Sediment Fence may be used when contributing drainage area is 1 acre or less, or as approved
by the City.

Application: Check dams reduce the velocity of concentrated stormwater flows, thereby reducing erosion
of the swale or ditch. They also trap sediment generated from adjacent areas or the ditch itself, by creating
ponding areas for the runoff.

Planning Considerations: Permanent vegetation or structural lining shall be installed as promptly as
possible after flow is confined, in addition to installing check dams.

Remove sedimentation, restore plan grade elevations and reseed as necessary after check dams are
removed.

Care shall be taken to remove all stone when the dam is removed, including any stone which has washed
downstream. Geotextile fabric may be used under the rock for easier removal.

Standard Drawings: See Standard Drawing ESC-12.0 (Temporary Check Dam).

Standard Specifications: See Standard Specification, Sections 4.4 (Sediment Fence), 4.5 (Rock or Crushed
Concrete Barrier),

ESC12.0-1
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DESIGN GUIDE 13.0 - SEDIMENT FENCE

I. STANDARD SEDIMENT FENCE

A. Description: Sediment fence is a temporary sediment barrier consisting of a synthetic fabric stretched
across and attached to supporting posts and entrenched or sliced in place. See Standard Drawing ESC-13.0,
for details.

B. Application:

1.

2.

To intercept and detain small amounts of sediment from disturbed areas of limited extent in order
to prevent sediment from leaving the construction site,

To decrease the velocity of sheet flows.

C. Planning Considerations: Prior to start of construction, sediment fence placement should be designed
by a qualified professional. Plans and specifications should be referred to by field personnel
throughout the construction process.

D. Design Criteria:

1.

Drainage Area: Limited to % acre per 100 feet of fence for sheet flow. Area is further restricted by
slope steepness as shown in Table 13.0-1.

Location: Fence should be built on a nearly level grade and at least 10 feet from the toe of the
slope to provide a broad shallow sediment pool. Install on the contour where fence can intercept
runoff as a sheet flow, not in channels, waterways, or other concentrated flow paths and not
attached to existing trees.

Length: Maximum of 600 feet. Flare ends of fence uphill to temporarily impound water.

Table 13.0-1: Typical Land Slope and Distance for Sediment Fence

Maximum Slope Distance* above Fence
Land Slope (%) (feet)
Less than 2 150
2105 100

*Follow manufacturer’s recommendations for proper placing.

Spacing of Support Posts: 10 feet maximum for fence supported by wire; 6 feet maximum for high
strength fabric without supportive wire backing.

Trench: Bottom 1 foot of fence must be buried minimum of 6 inches deep, per Standard Drawing
ESC-13.0.

Impounded Water Depth: Not to exceed 1.5 feet at any point along the fence.

Support Posts: 4-inch diameter wood or 1.33 Ib./linear foot steel, buried or driven to a depth of
24 inches with support wire; 2-inch square wood or 1.0 Ib./linear foot steel without support wire.
Steel posts should have projections for fastening fabric.

Synthetic Geotextile Fabric: Conforming to specifications in the table below and containing
ultraviolet light inhibitors and stabilizers. Minimum design life of 6 months.

ESC13.0-1



Table 13.0-2: Example Specifications for Sediment Fence Fabric

Physical Property Minimum Requirement Test
Filtering Efficiency 75% ASTM 5141
Tensile Strength at 20% (maximum) elongation*: . .

Standard strength 30 Ib./linear inch ASTM 4632
High Strength 50 Ib./linear inch ASTM 4632
Flow Rate 0.2 gal./sq.ft./minute ASTM 5141
Ultraviolet Radiation Stability 90% ASTM-G-26

*Properties are reduced by 50% after 6 months of installation.

See Standard Drawing ESC-13.0, Sediment fence for additional details.

9. Installation: Sediment fence shall be installed using sediment fence installation machines
specifically manufactured for the purpose of installing sediment fence.

Il. SEDIMENT FENCE (REINFORCED)

A. Description: A temporary barrier of Geotextile Class F over wire fence is used to intercept sediment-
laden runoff from small drainage areas.

B. Application: Sediment Fence (Reinforced) reduces runoff velocity and allows for the deposition of
transported sediment. Limits imposed by ultraviolet light stability of the fabric will dictate the maximum
period that the sediment fence may be used.

1. Sediment Fence (Reinforced) provides a barrier that collects and holds debris and soil, protecting
sensitive areas, woods, and wetlands.

2. Sediment Fence (Reinforced) can be used where the installation of a dike would destroy sensitive
areas, woods, and wetlands.

3. Sediment Fence (Reinforced) shall be placed as close to the contour as possible. No section of
sediment fence should exceed a longitudinal grade of 5% for a distance of more than 50 feet.

C. Planning Considerations: See Standard Drawing ESC-13.1, Sediment Fence (Reinforced) for additional
details.

D. Design Criteria: Length of the flow above a Sediment Fence (Reinforced) shall conform to the
limitations in Table 3.0-3:

Table 13.0-3: Length of Sediment Fence (Reinforced)

Slope Slope Steepness Slope Length (maximum) Sedlm(emn;)fﬁgsre;ll)qength
0-10% 0-10:1 Unlimited Unlimited
10 - 20% 10:1-5.1 200 feet 1,500 feet
20-33% 5:1-~3:1 100 feet 1,000 feet
33 ~50% 31-2:1 100 feet 500 feet

50% + 2.1 + 50 feet 250 feet

Ends of geotextile fabric shall be overlapped, folded, and stapled to prevent sediment bypass.

See Standard Drawing ESC-13.1, Sediment Fence (Reinforced) for additional details.

ESC13.0-2




I1I. REFERENCES

A. Standard Drawings: See Standard Drawings ESC-13.0 (Sediment Fence) and ESC-13.1 (Sediment
Fence - Reinforced).

B. Standard Specification: See Standard Specification, Section 4.4 (Sediment Fence).
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DESIGN GUIDE 14.0 - STRAW WATTLE

A. Description: Log or wattle products are tubes of open weave containment material filled with rice or
wheat straw fibers and used as a small height barrier for diversion or sedimentation devices. They
come in a variety of diameters and lengths.

B. Application: Logs or wattle can be used as perimeter control for disturbed areas of one quarter acre
or less, along contours as slope breaks, for inlet protection, for ditch checks, and for streambank
protection.

)

Planning Considerations: This type of sediment barrier is designed for surface flows not exceeding
1 cfs, slopes 1H: 1V or flatter, and areas where sediment fence is not practicable.

D. Design Criteria: Lots or wattles should be designed and used as per manufacturer’s
recommendations for each specific product.

E. Standard Specification: See Standard Specifications, Section 4.7 (Straw Wattle).

ESC14.0-1



DESIGN GUIDE 15.0 - EROSION CONTROL BLANKET

A. Description: Rolled erosion control products are protective covering netting, blankets or turf
reinforcement mats (TRMs) installed on a prepared planting area of steep slope, channel, or shoreline.
They aid in controlling erosion on critical areas by absorbing the energy from raindrop impacts and
providing a microclimate which protects young vegetation and promotes its establishment, TRMs are
also used to raise the maximum permissible velocity and shear stress of turf grass stands in
channelized areas by enabling the turf to resist the forces of erosion during storm events.

B. Application: Netting, blankets, and TRMs will aid in controlling erosion on slopes steeper than 8
percent and of highly erodible soils by providing a protective cover made of straw, jute, wood, or
other organic plant fiber with cotton string or polypropylene netting to hold the product in a flat form.
Netting can be used alone over blown straw as an alternative to crimping or use of a tackifier.

These products can be used on short, steep slopes where erosion hazard is high and planting is likely
to be too slow in providing adequate protective cover; in vegetated channels where the design
velocity and shear stress of design flow exceed allowable on streambanks where moving water is
likely to wash out new plantings; or in areas where the forces of wind prevent standard mulching
practices from remaining in place until vegetation becomes established.

Before installation of these products, the area should be final graded to a smooth and uniform surface,
free of debris. Topsoil should be incorporated if needed. Seed and fertilize as shown on the plan. The
erosion control netting, blankets, and mats should be installed in accordance with the manufacturer’s
recommendations and specifications. All products should be anchored firmly with continuous contact
to the soil surface. Product should be anchored following the manufacturer’s recommended stapling
pattern for each specific application. Details for blanket and mat installation can be found in Standard
Drawings ESC-15.0 through ESC-15.3,

Some important factors in the choice of netting, blanket, or TRM are soil conditions, steepness of
slope, length of slope, type and duration of protection required to establish desired vegetation, and
probable sheer stress. Consult the manufacturer’s product specifications to determine the correct
product for each specific application required.

C. Planning Considerations: Rolled erosion control blankets and mats can be applied to problem areas
to supplement vegetation in its initial establishment and to provide a safe and more natural
conveyance for high velocity stormwater runoff. They are used in many applications where a
structural lining would previously have been required. Care must be taken to choose the blanket or
matting which is most appropriate for the specific needs of a project. Two general types of blankets
and mats are discussed within this section. However, with the abundance of soil stabilization products
available today, it is impossible to cover all the advantages, disadvantages, and specifications of all
manufactured blankets and mats. Therefore, there is no substitute for a thorough understanding of
the manufacturer’s recommendations and a site visit by a designer or plan reviewer to verify a
product’s appropriateness.

Blankets should be used to help establish vegetation on previously disturbed slopes of 3H: 1V or
steeper. Since the materials which compose the soil stabilization blankets will deteriorate over time,
they should be used in permanent conveyance channels with the realization that resistance to erosion



will ultimately be based on the type of vegetation planted and the existing soil characteristics. During
the establishment of vegetation, blankets should not be subjected to velocities greater than 4 feet per
second.
Blankets provide the following benefits in vegetative stabilization when properly applied:

1. Protection of the seed and soil from raindrop impact and subsequent displacement.

2. Thermal consistency and moisture retention for seedbed area.

3. Stronger and faster germination of grasses and legumes.

4. Planing off excess stormwater runoff.

5. Prevention of sloughing of topsoil added to steeper slopes.
TRMs consist of a non-degradable, three-dimensional polypropylene structure which may also have
coconut or other organic fiber layers within it so long as the non-degradable portion of the blanket
will withstand design velocities and shear stresses after the organic fibers degrade. The matting
becomes entangled and penetrated by roots forming continuous anchorage for surface growth and
promoting enhanced energy dissipation. They should be used on slopes 2H: 1V or steeper, and in

stormwater conveyance channels.

In addition to those benefits noted for blankets, TRMs provide the following benefits for vegetative
stabilization and when replacing concrete and riprap channel linings:

1. Cause sediment to drop out of stormwater and fill matrix with fine soils which become the
growth medium for the development of roots.

2. Act with the vegetative root system to form an erosion resistant cover, which resists hydraulic
lift and shear forces when embedded in the soil within stormwater channels.

Since TRMs are non-degradable, they can be used in permanent conveyance channels to withstand
higher velocities and shear stresses than would normally be allowable with only soil and vegetation.
Permissible velocities and shear stresses of TRM for reinforced grass-lined channels range from 10-20
fps and 6-10 psf respectively.

D. Standard Drawings: See Standard Drawings ESC-15.0 through ESC-15.3 (Erosion Control Blanket).

E. Standard Specification: See Standard Specification, Section 3.8 (Erosion Control Blanket).

ESC15.0-2
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DESIGN GUIDE 16.0 ~ TURBIDITY CURTAIN

A. Description: A turbidity curtain is a floating geotexile material which minimizes sediment transport
from a disturbed area adjacent to or within a body of water. It provides sediment protection for a
watercourse from up-slope land disturbance or from dredging or filling within the watercourse.

B. Application: It is applicable to watercourses where intrusion by construction activities and
subsequent sediment movement is unavoidable.

C. Planning Considerations: Soil loss into a watercourse results in long-term suspension of sediment.
In time, the suspended sediment may travel long distances and affect wide-spread areas. A turbidity
curtain is designed to deflect and contain sediment within a limited area and provide enough
residence time so that soil particles will fall out of suspension and not travel to other areas.

Turbidity curtain types must be selected based on the flow conditions within the water body, whether
it be a flowing channel, lake, or pond. The specifications contained within this practice pertain to
minimal and moderate flow conditions where the velocity of flow may reach 5 feet per second, or a
current may reach approximately 3 knots. For situations where there are greater flow velocities or
currents, a qualified engineer and product manufacturer should be consulted.

Consideration must also be given to the direction of water movement in channel flow situations.
Turbidity curtains are not designed to act as water impoundment dams and cannot be expected to
stop the flow of a significant volume of water. They are designed and installed to trap sediment, not to
halt the movement of the water itself. In most situations turbidity curtains should not be installed
across channel flows.

In moving water, provisions must be made to allow the volume of water contained within the curtain
to change. In addition to allowing for slack in the curtain to increase and decrease, water must be
allowed to flow through the curtain if the curtain is to remain in roughly the same spot and maintain
the same shape. Normally this is achieved by constructing part of the curtain form a heavy woven
filter fabric. The fabric allows the water to pass through the curtain but retains the sediment
pollutants. Consideration should be given to the volume of water that must pass through the fabric
and sediment particle size when specifying fabric permeability.

Sediment which has been deflected and settled out by the curtain may be removed if so directed by
the on-site inspector or the plan-approving authority. However, consideration must be given to
whether this will create more of a sediment problem by resuspending particles or accidental dumping
of material by the equipment involved. It is recommended that the soil particles trapped by a turbidity
curtain only be removed if there has been a significant change in the original contours of the affected
area of the watercourse. Regardless of the decision made, soil particles should always be allowed to
settle for a minimum of 6-12 hours prior to their removal by equipment or prior to removal of
turbidity curtain.

It is imperative that the other sediment controls be used to keep sediment out of the watercourse in
every erosion control plan. However, when proximity to the watercourse makes successfully
mitigating sediment loss impossible, the use of the turbidity curtain during land disturbance is
essential.

D. Design Criteria:

1. Turbidity curtains should extend the entire depth of the watercourse whenever the watercourse is
not subject to significant wind and wave forces.

Esc16.0-1



2. In wind and wave action situations, the curtain should never be so long as to touch the bottom. A
minimum 1-foot gap should exist between the weighted lower end of the skirt and the bottom of
the channel. Movement of the lower skirt over the bottom due to wind and wave action on the
flotation system may fan and stir sediment already settled out.

3. In wind and wave action situations, it is seldom practical to extend a turbidity curtain depth lower
than 10 to 12 feet below the surface, even in deep water. Curtains which are installed deeper than
this will be subject to very large loads with a consequent strain on curtain materials and the
mooring system. In addition, a curtain installed in such a manner can billow up towards the surface
under the pressure of the moving water which will result in an effective depth which is
significantly less than the skirt depth.

4. Turbidity curtains should be located perpendicular to the direction of flow of a moving body of
water. Turbidity curtains should not be placed across the main flow of a significant body of moving
water.

5. When sizing the length of the floating curtain, allow an additional 10-20% variance in the straight
line measurements. This will allow for measuring errors, make installing easier and reduce stress
from potential wave action during high winds.

6. An attempt should be made to avoid an excessive amount of joints in the curtain; keep a minimum
continuous span of 50 feet between joints.

~

For stability reasons, keep a maximum span of 100 feet between joints or anchor or stake
locations.

8. The ends of the curtain, both floating upper and weighted lower, should extend well into the
shoreline, especially if high water conditions are expected. The ends should be secured firmly to
the shoreline, preferably to rigid bodies such as trees or piles, to fully enclose the area where
sediment may enter the water.

9. When there is a specific need to extend the curtain to the bottom of the watercourse in moving
water conditions, a heavy woven pervious filter fabric may be substituted for the normally
recommended impervious geotextile. This creates a flow-through medium which significantly
reduces the pressure on tile curtain and will help to keep it in the same relative location and shape
during the rise and fall of water.

10. The number and spacing of external anchors may vary depending on current velocities and
potential wind and wave action; manufacturer’s recommendations should be followed.

E. Standard Specification: Standard Specification, Section 4.16 (Turbidity Curtain)

ESC16.0-2
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DESIGN GUIDE 18.0 - CONCRETE WASHOUT

A.

Description: A designated area on the construction site that is used for disposal of liquid and solid
wastes from concrete usage during construction. The purpose of this is to control concrete wastes to
prevent both on-site and off-site pollution.

Application: A Concrete Washout is used to dispose of all concrete wastes on the construction site to
prevent both on-site and off-site pollution. Concrete Washout and Maintenance shall be done during
all concrete construction.

Planning Considerations: Concrete washout wastewater is corrosive and toxic. The pH of concrete
can be over 12 which is the same as many household cleaners. These toxins are dangerous to the
environment. The toxins in concrete can make it difficult for plant growth. Restoration of the washout
site and surrounding area may require removal and replacement of topsoil to achieve proper plant
growth. Concrete washout water may be considered to be a hazardous waste due to the high pH
(characteristic hazard waste due to corrosiveness). Disposal shall meet the City’s regulations for
disposal of concrete and concrete waste. If larger one day pours are scheduled, multiple facilities may
be required or constant maintenance will be necessary throughout the day.

Design Criteria:

1. Concrete Washout Geometry - See Standard Drawing ESC-18.0, Concrete Washout for Concrete
Washout geometry.

2. Location - A Concrete Washout shall be placed in an area that allows for easy access on the
construction site and in an area that can be maintained and utilized during any and all concrete
operations during construction.

Standard Drawing: See Standard Drawing ESC-18.0, Concrete Washout.

Standard Specification: Standard Specification, Section 4.13 (Stabilized Pad), 4.17 (Concrete
Washout).

ESC18.0-1



08L-0S3 |

"ON DONIMYHT GHVYANY.LS)

‘agldoay

L0899 SeSUEY ‘erodwg
19948 SRS 225

 LNOHSYM JLIHONOD

NOIS NOLLONYLISNOD
INIWaIEN
1S0d O.NI

«+ L8V3T LY 3003803
28 0L SMIUOE DY 1 L1 /

LANOHSYM
GOV SUELLET . — ] JLINONOD

SUHM GIINNE —
TENYd GOOMATD Z X ¥

"SNOLLYDIZIOF4S SALID SHL BAd

T3dARIO ONY 'IHTINA '0IATIS 'GINTHONOY 38 TIVHS SYIMY LNOHSYM TLTIONOD
FHL 30 TYAQW= HO/ONY 'JONVYNALNIVIA NOLLY TIVASNT 3HL HLIM G VIDOSSY

SYRIV OIFANLSIA ANY “TI0SIOL ONY TIH0VE QLIVANOD FEYLNS HUM

QT 38 TTVHS SNOILYAVOXA 'GIAONTM FuY SYTY LNOHSVAL BLINONOD NEHM

a30¥Id S1LOFrOYUd
FHLHOL HIFHONOD TV ILINN 30V Id NI NIVWEM TIYHS SYBHV LNOHSYM FIFHONOD

"ATdEdO™d 40 G3S0CSIT ANV HANIVINOGD
LHOILNALYA Y NI SLIS HOr 3HL WOHA 0ZINOJSNYHL 38 TIVHS Lid 30v4HNSans aH.

NI SRIE3A YAHLO TIV ONY LFIONOO 40 $30T1d GLSYM WELYM LAOHSYM F1THONOD

"FIFHINOD QI1SYM ¥HOd ALIDVYdYD

NIVINIVA OL ABVSSIOEN SV AINIYING 36 TIVHS SYIUV LNOHSYM ZLTHONOD

DT 40 HLd3d ¥ J3HOV3YN
FAVH BIVRIZLYA 3HL SONC GIACWT 38 TIWHS STYRISLYI LNOHSYAM ZLIHONOD

»
*

"H1US NO LNIS3Hd §1 YIHY LAOHSVA ZETHONOD SHL 3THM AIVA LSV LY
"NOILYTIVASNI TYLLINI ME LAY

‘STYAHIUNI ONIMOTIOH 3HL LY

VY INOHSYM TLIUINOS FHL LOTJSNI TIVHS MOSIAMIANS TOMINOD NOISOH3 3HL ~

¥-¥ NOILLOES

ALTAONOD NIYANOD OL NIN 08 X 08

AN
NN
NS, o

NVANAN

N
N RN
T

A A A AR
RGN

SN,
A,\//,m\\/ﬁ//\ ¢ \

X
>

/\\V\//A\ o
S
% \\/7

SN

R

A
4

VL
S

L

N

G

NN

SRR

RN S

NN
SSRGS & .A\ R

OIS %

{(avd qIzriavLs) 0'e-083
WVLAA T3S ICULNOD
ONDIOVEL FTOHIA

{avd g3Zigvis) 0'e-083
WYLIA 338 TOHLINOD
ONIOYHL FIOHIA

B

NIN.OB

7
£ "¢
isiil’m Lo,

,\ g s AL
RN /.\/, N
LR
D, )

&

Ty

m,ﬁ

foSreses
OERE

ey
L,

e
XXX, 11 e
LR
PR

S,

L

S

:
i

Xy

g

TTHAMOYE HONZHL SV HINNYIN
FAVS FHL NI QELOYdNOD

JH TIYHS WY3d ¥04 1108
WHEE HEISWNE H04 038N 38
TIVHS TVIN3LYN 03 IVAYOXS

AONIA NOILLOMYLSNCD

. NOIS NOLLONHLSNCD MEHANY IS

|

\) FONZE NOLLONHLISNOD

NINLOL

/

o

o |

‘HONVYNILINIVIA NV NOIIO3JSNI (8

HOLIZASN] SALID FHL 40 NOUTHOSII IHL 1V 1d IOVRINSENS 3HL

40 $30IS ONY WOLLOE 3HL ONO'TV UFHINDEY 38 AVA H3NIT SNOIANIJNI 303I-EN0 v

"SOR NG ANV SHOML

HLFHONOD 40 SHOLVHAJO 0L (S)vaay LAOHSYM ALIHONOD FHL 40 (SINDILYDOT
3HL ALYOIONT ARV OL AHYSSIOAN SY SUBHMISTI ONY VIRIY 1NOHSYA
‘SONWRINT FLIS NOLLOMMISNOG 3HL IV 030V 1d 38 TIVHS SNSIS I18ISIA ATHOIH

VY LNOHSYAR 313HONOD IHL OL INIOd §S300%
FHL 1V SISIX3 8HN0 V i QIUNINEIEWE 38 TIVHS (8D 1IVL3A 338) d318 8WnD v

"SYAHY LNOHSYM ILIHONOD TIV

OL INIO] §8300Y JHL 1V OIIN0T 51 {0LA TYAIK 338) TOHINOD DNIMOVEL TI0IHEA

UWLIAC 3HL ¥3d

WEH HILINMI 3H1L 40 dO1 3HL ONOTW GITIVISN! 38 TIVHS JONI NOLLOMELISNOD
¥ 'vIRY LNOHSYM LIHONOD FHL SOUYMOL % G=d01S 38 TIVHS avd

ONMOVML IOHIA IHL 0L 40 JHDIEH ¥ SAYH TIVHS V3NV LNOHSYM JUTHONGD 3HL
A0 MOVE ONY STAIS FHL DNIONNOHENS WYTE SHL “0'S LSYET LV 38 TIVHS Lid IHL 40
HL43Q 3HL "He 38 TIYHS Lid Z0VAHNEENS 3HL 40 1N0 DNIGVIT $3d0S IHL 0'8X0'8
LSV LV 81 AVHL Lid SOVINNSENS Ly ¥ 3AMIONI TIVHS VIUY LNOHSYM S1IH0ONOD

“HLIS NO INSWSOYTd

FLFHONOD ANY OL HOMd AFTIVLSNI 38 TIVHS SYIUV LNOHSWA JLIHINOD '}

w0

<

©

NIW 0'92

NI 0]
ve

NI 082
NIW.O'B

o

v'e

NIA 052

t

AT

‘SELON NOLLVTIVASNI Y

‘SZLON LNOHSYM J13HONOD

oy
!

NI O

THANOVE HONINL SV HINNYW -~

FAVS FHL NI G3LOVAWOD 38 TTVHS WY3d

HO4NOS 'WH38 ¥ALIWE 04 03sn
38 TIVHS VIR 1LYIN 03 LYAVOXE

N

A

&

2N /\,ﬁ\/ N>
LG,

/m,,,,,,,w\«W\\%&\mv%A\// A

<

25
Eiti2olo]

SNILSRE




SWPPP TEMPLATE



STORM WATER POLLUTION
PREVENTION PLAN

For

CITY OF EMPORIA, KANSAS

CONSTRUCTION ACTIVITIES

At

(PROJECT NAME)

[Site Address]
[City, State Zip Code]

Prepared for:
[Owner/Operator Name]
[Owner/Operator Address]
[Owner/Operator City, State Zip Code]

Prepared by:
[Preparer Name]
[Preparer Business]
[Preparer Address]
[Preparer City, State Zip Code]
[Preparer Phone No.]

[Month, year]|
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SECTION 1

Notice of Intent (NOI)

Owner’s Certification and Delegation
Contractor’s Certification and Delegation
Sub-Contractors Certifications
Professional Engineer’s Certification



Insert NOTICE OF INTENT (NOI) Submitted to KDHE.

NOI along with instructions can be found on the web at:

http://www.kdheks.gov/stormwater/

Click on “Construction Stormwater Program”



STORM WATER POLLUTION PREVENTION PLAN

PROJECT NAME
Project Owner
Site Address
City, State Zip Code

OWNER’S CERTIFICATION and DELEGATION

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for known violations.

Project Owner:

Authorized Representative:

Title:

Address:

Signature, Date:

As Project Owner, I have delegated the following individual to monitor Storm Water
Prevention Plan (SWPPP) compliance:

Owner Representative:

Title:

Signature, Date:

Phone:




STORM WATER POLLUTION PREVENTION PLAN

PROJECT NAME
Project Owner
Site Address
City, State Zip Code

CONTRACTOR'S CERTIFICATION and DELEGATION

I certify under penalty of law that I understand the terms and conditions of the National
Pollutant Discharge Elimination System (NPDES) Construction General Permit (CGP) that
authorizes the storm water discharges associated with industrial activity from the construction
site identified as part of this Certification. I understand that [ am legally required under the Clean
Water Act, to ensure compliance with the terms and conditions of NPDES storm water CGP and
this Storm Water Pollution Prevention Plan (SWPPP).

Iunderstand that [ am fully responsible for all subcontractors who perform work
activities on the construction site, to comply with all provisions and requirements of the NPDES

storm water CGP and this SWPPP.

Contractor:

Authorized Representative:

Title:

Address:

Signature, Date:

As Contractor, I have delegated SWPPP compliance and inspection responsibilities to the
following individual for the duration of construction activities for which this company is under
contract with this project.

Contractor SWPPP Representative:

Title:

Signature, Date:

Phone;




STORM WATER POLLUTION PREVENTION PLAN

PROJECT NAME
Project Owner
Site Address
City, State Zip Code

SUB-CONTRACTOR'S CERTIFICATION

I certify under penalty of law that T understand the terms and conditions of the National
Pollutant Discharge Elimination System (NPDES) Construction General Permit (CGP) that
authorizes the storm water discharges associated with industrial activity from the construction site
identified as part of this Certification. I understand that I am legally required under the Clean
Water Act, to ensure compliance with the terms and conditions of NPDES storm water CGP and
this Storm Water Pollution Prevention Plan (SWPPP).

Contractor:

Sub-Contractor:

Authorized Representative:

Title:

Signature, Date:

Phone:

Sub-Contractor:

Authorized Representative:

Title:

Signature, Date:

Phone:

Sub-Contractor:

Authorized Representative:

Title:

Signature, Date:

Phone:




STORM WATER POLLUTION PREVENTION PLAN

PROJECT NAME
Project Owner
Site Address

City, State Zip Code

PROFESSIONAL ENGINEER’S CERTIFICATION

I certify this Storm Water Pollution Prevention Plan (SWPPP) has been prepared in
accordance with good engineering practice and the Clean Water Act.

Company:

Professional Engineer:

Address:

Phone:

P.E. Seal
(Signed and Dated)



SECTION 2

Storm Water Pollution Prevention Plan (SWPPP)



STORM WATER POLLUTION PREVENTION PLAN

PROJECT AND SITE DESCRIPTION:
PROJECT NAME AND LOCATION

PROJECT NAME
PROJECT LOCATION

Total Site Area: XXXX Acres Estimated Disturbed Area: XXX Acres
OWNER’S NAME AND ADDRESS

Owner Name
Address

DESCRIPTION

This project will consist of site construction to accommodate (describe project
scope) Soil disturbing activities will primarily include:

MODIFY AS NECESSARY

1. Construction of temporary construction exit points

Construction of temporary sediment basin and storm water retention pond

Site grading and installation of material laydown area

Installation of storm sewer pipes, inlets and subsurface retention/detention
pond

Construction of dry and wet utilities

Construction of site retaining walls

Construction of curb and gutter, drives, and parking areas

8. Construction of landscape irrigation system

Lol gl N

~N oo

The estimated time for completion of the construction project is XXX calendar
days.

RUNOFF COEFFICIENT, SOILS, AND RAINFALL INFORMATION

The initial coefficient of runoff for the pre-construction site is "¢" =0.XX
The current site consists of: (describe project site).

The post-construction coefficient of runoff for the site will be "¢" = 0.XX
The site is XXX acres of which XXX acres will be disturbed by construction
activities.

Calculation of "¢" value for post-construction site, site weighted average:
¢ = {(ac)(“c”)t(ac)(“c”)+(ac)(“c”)}/total site acres = 0.XX

The site has soils, which are classified by the USDA Soil Conservation Service as
...................... These soils are described as ....................

The site is in Lyon County, which receives a maximum of X to X inches of rainfall
annually with the highest amounts of rainfall received in the months of
through



STORM WATER POLLUTION PREVENTION PLAN

NAME

CONTROLS:

OF RECEIVING WATERS

Runoff from the project site is discharged into ....... [Describe whether city storm
drain, stream, river, etc. as well as ultimate receiving river (River, ie.)]

EROSION AND SEDIMENT CONTROLS

1. Stabilization Practices

Stabilization practices for this site include:

oWy

2. Structural Practices

Structural practices for this site include but are not limited to the following range
of BMPs. Construction details of BMPs are included on the Temporary Erosion
Control Sheets:

oOowp

3. Sequence of Major Activities

The Contractor will be responsible for implementing the following erosion control
and storm water management control structures. All structural practices shall be
maintained through the course of the construction and shall be sequenced
according to activities in the field. The Contractor may designate these tasks to
certain subcontractors as he sees fit, but the ultimate responsibility for
implementing these controls and ensuring their proper functioning remains with
the Contractor. Refer to TESCPS contained in this SWPPP for details. The order
of activities will be as follows and shall be documented on the Record of
Stabilization and Construction Activities Form:

moTmUOW



STORM WATER POLLUTION PREVENTION PLAN

OTHER CONTROLS:

Management of materials and practices, outside of soil disturbing activities, shall be the
responsibility of the Contractor. Such activities shall include, but not be limited to, the items
shown below.

. Waste Disposal
[Explain].

2. Sanitary Waste
[Explain].

3. Concrete Waste From Concrete Trucks
[Explain]. (Wash water may not be deposited in streets, curbs, gutters, storm drains, or
waterways)

4. Hazardous Substances and Hazardous Waste
[All hazardous waste materials will be disposed of in the manner specified by local or
state regulation or by the manufacturer].



STORM WATER POLLUTION PREVENTION PLAN

MAINTENANCE/INSPECTION PROCEDURES:
Erosion and Sediment Control and Stabilization Measures Maintenance and Inspection Practices

A. The following inspection and maintenance practices will be used to maintain erosion
and sediment controls and stabilization measures to be performed by the Contractor.

1.

10.

1L

All control measures will be inspected at least every 14 days and within 24 hours
following a 0.25 inches rainfall event.

All measures will be maintained in good working order; if repairs are found to be
necessary, they will be initiated within 24 hours of report.

Built up sediment will be removed from silt fence when it has reached one-third
the height of the fence.

Silt fences will be inspected for depth of sediment, tears, etc., to see if the fabric is
securely attached to the fence posts, and to see that the fence posts are securely in
the ground.

The sediment basin, if present, will be inspected for depth of sediment, and built
up sediment will be removed when it reaches 10 percent of the design capacity.
Temporary and permanent seeding and all other stabilization measures will be
inspected for bare spots, washouts, and healthy growth.

A maintenance inspection report will be made after each inspection. Copies of the
Inspection Report Forms to be completed by the inspector are included in this
SWPPP under SECTION 4.

The Contractor will be responsible for selecting and training the individuals who
will be responsible for these inspections, maintenance and repair activities, and
filling out inspection and maintenance reports.

Personnel selected for the inspection and maintenance responsibilities will receive
training from the Contractor. Documentation of this personnel training will be
kept in the Contractor’s SWPPP Folder.

Disturbed arcas and materials storage arcas will be inspected for evidence of or
potential for pollutants entering storm water systems.

Report to U.S. Environmental Protection Agency within 24 hours any
noncompliance with the SWPPP that will endanger public health or the
environment.

Inspection and Maintenance Report Forms

These Inspection Report Forms shall be readily accessible to governmental inspection
officials and the Operator for review upon request. Copies of the reports shall be provided
to any of these persons, upon request, via mail or facsimile transmission. Inspection and
maintenance report forms are to be maintained by the permittee for three years following
the final stabilization of the site and the date on the Notice of Termination (NOT).

Other Record-Keeping Requirements

The Contractor shall provide copies of the completed forms and any reports filed with
regulatory agencies if reportable quantities of hazardous materials are spilled.



STORM WATER POLLUTION PREVENTION PLAN

SUMMARY OF EROSION AND SEDIMENT CONTROL AND STABILIZATION

O o oo oo oo

L

MEASURES MAINTENANCE/INSPECTION PROCEDURES

All control measures will be inspected at least every 14 days and within 24 hours
following a rainfall event of 0.25 inches.

All measures will be maintained in good working order; if a repair is necessary, it
will be initiated within 24 hours of report.

Built-up sediment will be removed from silt fences when it has reached one-third
the height of the fence.

Silt fences will be inspected for depth of sediment, tears, to see if the fabric is
securely attached to the fence posts, and to see that the fence posts are firmly in the
ground.

Sediment basins, if present, will be inspected for depth of sediment, and built-up
sediment will be removed when it reaches 10% of the design capacity or at the end
of the job.

Diversion dikes, if present, will be inspected and any breaches promptly repaired.

Temporary and permanent seeding and planting and other stabilization measures
will be inspected for bare spots, washouts, and healthy growth.

A maintenance inspection report will be made after each inspection. A copy of the
Inspection Report Forms to be used is included in this SWPPP under SECTION 4.

The Contractor will select the individuals who will be responsible for inspections,
maintenance and repair activitics, and filling out the inspection and maintenance
reports.

Personnel selected for inspection and maintenance responsibilities will receive
training from the Contractor. They will be trained in all the inspection and
maintenance practices necessary for keeping the erosion and sediment controls
used onsite in good working order.

Disturbed areas and materials storage areas will be inspected for evidence of or
potential for pollutants entering storm water systems.

Report to U.S. Environmental Protection Agency within 24 hours any
noncompliance with the SWPPP that will endanger public health or the
environment. Follow up with a written report within 5 days of the noncompliance
event.



STORMWATER POLLUTION PREVENTION PLAN

CONSTRUCTION/IMPLEMENTATION CHECKLIST

Maintain Records of Construction Activities, including:

O oot

Dates when major grading activities occur

Dates when construction activities temporarily cease on a portion of the site
Dates when construction activities permanently cease on a portion of the site
Dates when stabilization measures are initiated on the site

Dates of rainfall and the amount of rainfall

Dates and descriptions of the character and amount of any spills of hazardous
materials

Records of reports filed with regulatory agencies if reportable quantities of
hazardous materials spilled

Prepare Inspection Reports summarizing:

NN

Name of inspector

Qualifications of inspector
Measures/areas inspected
Observed conditions

Changes necessary to the SWPPP

Report Releases of Reportable Quantities of Oil or Hazardous Materials (if they occur):

HEEEEEN

Notify National Response Center (1-800-424-8802) immediately
Notify the Kansas Department of Health and Environment.
Notify permitting authority in writing within 14 days

Modify the pollution prevention plan to include:

- the date of release

- circumstances leading to the release

- steps taken to prevent reoccurrence of the release

Modify Pollution Prevention Plan as necessary to:

L]

]

Comply with the minimum permit requirements when notified by U.S.
Environmental Protection Agency or Kansas Dept. of Health and Environment
that the plan does not comply

Address a change in design, construction operation, or maintenance, which has an
effect on the potential for discharge of pollutants

Prevent reoccurrence of reportable quantity releases of a hazardous material or oil



STORM WATER POLLUTION PREVENTION PLAN

SPILL PREVENTION CONTROL AND COUNTERMEASURES PLAN (SPCC):

MATERIALS COVERED

The following materials or substances with known hazardous properties are expected to be
present onsite during construction:

MATERIAL MANAGEMENT PRACTICES

The following are the material management practices that will be used to reduce the risk of spills
or other accidental exposure of materials and substances to storm water runoff.

1. Good Housekeeping
The following good housekeeping practices will be followed onsite during the
construction project.

—~EQEEITOE >



STORM WATER POLLUTION PREVENTION PLAN

2. Spill Prevention Practices
In addition to the good housekeeping, the following practices will be followed for spill
prevention and cleanup.

oW

CONTROL OF ALLOWABLE NON-STORMWATER DISCHARGES:

Certain types of discharges are allowable under the U.S. Environmental Protection Agency
General Permit for Construction Activity, and it is the intent of this SWPPP to allow such
discharges. These types of discharges will be allowed under the conditions that no pollutants will
be allowed to come in contact with the water prior to or after its discharge. The control measures,
which have been outlined previously in this SWPPP, will be strictly followed to ensure that no
contamination of these non-storm water discharges takes place. The following allowable non-
storm water discharges that may occur from the job site include:

cRcicNol-k



SECTION 3

Temporary Erosion and Sedimentation Control Plan Sheets (TESCPS)



INSERT EROSION AND SEDIMENTATION CONTROL

PLANS AND SPECIFICATIONS



SECTION 4

Inspection Report Form
Record of Stabilization and Major Activities Form
SWPPP Modification Report Form
Project Rainfall Log Form



STORM WATER POLLUTION PREVENTION PLAN

PROJECT NAME
Project Owner
Site Address
City, State Zip Code

INSPECTION REPORT FORM

Inspector Date:

Inspector:

Does Inspector have Required Training: Y N

Date & Amount of Last Rainfall:

Condition of:

Construction Entrances: Acceptable Not Acceptable N/A
Drop Inlet Protection: Acceptable Not Acceptable N/A
Curb Inlet Protection: Acceptable Not Acceptable N/A
Culvert Inlet Protection: Acceptable Not Acceptable N/A
Outlet Stabilization: Acceptable Not Acceptable N/A
Diversions & SlOpé} Drains: Acceptable Not Acceptable N/A
Stream Crossings: Acceptable Not Acceptable N/A
Slope Breaks: Acceptable Not Acceptable N/A
Sediment Basins: Acceptable Not Acceptable N/A
Sediment Traps: Acceptable Not Acceptable N/A
Check Dams: Acceptable Not Acceptable N/A
Erosion Control Blankets: Acceptabje Not Acceptab1e N/A
Temporary Seeding: Acceptable Not Acceptable N/A
Permanent Seeding: Acceptable Not Acceptable N/A
Surface Roughening Acceptable Not Acceptable N/A
Dust Control Acceptable Not Acceptable N/A
Maintenance Required for Deficiencies Identified:

To be Completed By:

Within 7 Calendar Days, On or Before: , 20

These reports shall be kept on file as part of the Storm Water Pollution Prevention Plan for at least three (3) years
from the date of completion and submission of the Final Stabilization Certification/Termination Checklist and
Notice of Termination (NOT). A copy of the SWPPP shall be available at all times during construction, on the
construction site, or pre-approved off-site location.



STORMWATER POLLUTION PREVENTION PLAN

PROJECT NAME
Project Owner
Site Address
City, State Zip Code

RECORD OF STABILIZATION AND CONSTRUCTION ACTIVITIES FORM

A record of dates when major grading activities occur, when construction activities temporarily or
permanently cease on a portion of the site, and when stabilization measures are initiated shall be
maintained until final site stabilization is achieved and the Notice of Termination is filed.

MAJOR GRADING, CONSTRUCTION, OR STABILIZATION ACTIVITIES

Description of Activity:

Location:

Contractor:

Begin Date: End Date:
Stabilization Method: Application Date:

Description of Activity:

Location:

Contractor:
Begin Date: End Date:
Stabilization Method: _Application Date:

Description of Activity:

Location:

Contractor:

Begin Date: End Date:
Stabilization Method: Application Date:

Description of Activity:

Location:

Contractor:
Begin Date: End Date:
Stabilization Method: __Application Date:

Description of Activity:

Location:

Contractor:
Begin Date: End Date:
Stabilization Method: Application Date:




STORMWATER POLLUTION PREVENTION PLAN

PROJECT NAME
Project Owner
Site Address
City, State Zip Code

MODIFICATION REPORT FORM

CHANGES REQUIRED FOR STORM WATER POLLUTION PREVENTION PLAN

Submit To: CITY OF EMPORIA

City Engineer
Address:
Telephone:
Facsimile:
Sent Via: [1 Facsimile ] Courier [ US Mail
“Authorized Author: Title:
Company: Project Role:
Signature: Date:

Modifications Required to the STORMWATER POLLUTION PREVENTION PLAN:

Reasons for Modifications:
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SECTION 5

Final Stabilization Certification Checklist and Contractors Certification
Notice of Termination (NOT)



STORMWATER POLLUTION PREVENTION PLAN

PROJECT NAME
Project Owner
Site Address
City, State Zip Code

FINAL STABILIZATION CERTIFICATION CHECKLIST
AND CONTRACTORS CERTIFICATION

L] All soil disturbing activities are complete.

L]

Temporary Erosion and Sediment Control Measures have been removed or will be
removed at the appropriate time.

All areas of the Construction Site not otherwise covered by a permanent pavement or
structure have been stabilized with a uniform perennial vegetative cover with a density of
75% or equivalent measures have been employed.

CONTRACTOR'S CERTIFICATION:

“T certify under penalty of law that all storm water discharges associated with
industrial activity from the identified project that are authorized by NPDES
General Permit have been eliminated and that all disturbed areas and soils at the
construction site have achieved Final Stabilization and all temporary erosion and
sediment control measures have been removed or will be removed at the
appropriate time.”

Printed Name:

Signature: Date:

Title:

Company Name:




Insert NOTICE OF TERMINATION (NOT) Submitted to KDHE.

NOT along with instructions can be found on the web at:

http://www.kdheks.gov/stormwater/

Click on “Construction Stormwater Program




SECTION 6

Attachments
Record Keeping Documentation of the SWPPP



CITY ORDINANCE



